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ADVERTISEMENT. 


The present series, entitled “Smithsonian Miscellaneous Collections,” is 
intended to embrace all the publications issued directly by the Smithsonian 
Institution in octavo form; those in quarto constituting the “Smithsonian 
Contributions to Knowledge.” The quarto series includes memoirs, embrac- 
ing the records of extended original investigations and researches, resulting 
in what are believed to be new truths, and constituting positive additions to 
the sum of human knowledge. The octavo series is designed to contain 

reports on the present state of our knowledge of particular branches of 

science; instructions for collecting and digesting facts and materials for 
research ; lists and synopses of species of the organic and inorganic world ; 
museum catalogues; reports of explorations; aids to bibliographical investi- 
gations, etc., generally prepared at the express request of the Institution, 
and at its expense. 

The assignment of a work to one or the other of the two series will some- 
times depend upon whether the required illustrations can be presented more 
conveniently in the quarto or the octavo form. 

In the Smithsonian Contributions to Knowledge, as well as in the present 
series, each article is separately paged and indexed, and the actual date of 
its publication is that given on its special title page, and not that of the 
volume in which it is placed. In many cases works have been published, 
and largely distributed, years before their combination into volumes. 

While due care is taken on the part of the Smithsonian Institution to 

insure a proper standard of excellence in its publications, it will be readily 
understood that it cannot hold itself responsible for the facts and conclusions 


of the authors, as it is impossible in most cases to verify their statements. 
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ADVERTISEMENT. 


This work is the sixteenth of a series of papers intended to illustrate 
the collections of natural history and ethnology belonging to the 
United States, and constituting the National Museum, of which the 
Smithsonian Institution was placed in charge by the act of Congress of 
August 10, 1846. 

It has been prepared at the request of the Institution, and printed by 
authority of the honorable Secretary of the Interior. 

SPENCER F. BAIRD, 
Secretary of the Smithsonian Institution. 
SMITHSONIAN INSTITUTION, 
Washington, May 20, 1882. 
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PREFACE. 


In this memoir we have endeavored to give concise descriptions of 
all the species of fishes known to inhabit the waters of North America, 
north of the boundary between the United States and Mexico. 

The classification which we have adopted is essentially based on the 
views of Professors Gill and Cope, who have, it seems to us, been more 
fortunate in reflecting nature in their groupings of the fishes than have 
any of the European systematists. In our arrangement of the families 
and genera, we have endeavored to avoid, on the one hand, unnatural 
associations, and on the other, subdivision beyond reasonable limits. 
Genera to which we have been unable to give precise definition have 
been rarely adopted. 

The rules of nomenclature generally recognized by naturalists, and 
recently admirably formulated by Mr. W. H. Dall, have been followed 
without deviation, except such as may be due to ignorance of all the 
facts in any particular case. Most of the present confusion in nomen- 
clature is due to the neglect of established rules, and the only way out 
of this confusion is through the rigid enforcement of these rules. There 
is little hope for uniformity in nomenclature so long as individual prefer- 
ence or caprice is allowed to affect it. 


We are under obligations to Prof. Spencer F. Baird, to Prof. G. 
Brown Goode, and to Dr. Tarleton H. Bean, for many aids, especially 
in connection with our use of the specimens in the United States Na- 
tional Museum. To Dr. Bean, in particular, we have been indebted for 
help of various sorts, including many unpublished notes. To Dr. Theo- 
dore Gill and to Prof. E. D. Cope, we are indebted for numerous aids 
and suggestions. Mr. Samuel Garman, of the Museum of Comparative 
- Zoology, has given us considerable assistance on the Elasmobranchs. 
Mr. Chas. L. McKay, of the United States Signal Service, has revised 


Vv 
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our account of the Centrarchide. Prof. S. A. Forbes, of the Illinois 
Laboratory of Natural History, has furnished numerous notes on the 
Percide and Cyprinide of Illinois. Prof. Felipe Poey, of Havana, has 
given valuable information in regard to the fishes of the Florida Keys. 
Professor O. P. Hay, of Butler University, has furnished us manuscript 
descriptions of species new to science. Miss Rosa Smith, Mr. Joseph 
Swain, and especially Mrs. Susan B. Jordan, have given important per- 
sonal assistance in the verification of the descriptions in our manu- 
scripts. 

Finally, we may refer to the early encouragement received from Dr. 
Elliott Coues, whose advice and example led us to undertake to do for 
American Ichthyology, so far as lay in our power, what Coues’ ‘“‘ Key 
to North American Birds” has done for American Ornithology. 

A Bibliography of North American Ichthyology is soon to be pub- 
lished by Professor Goode. We have therefore not attempted to give 
a list of the works consulted by us. We have endeavored to examine 
everything pertaining to American Ichthyology. 

Under the head of each species, enough synonymy has been given to 
eonnect this work with other descriptive works, and no more. Refer- 
ence is made to the original description of each species, to the descrip- 
tions in Dr. Giinther’s “‘ Catalogue of the Fishes of the British Museum,” 
and to other works in which special information is given or in which 
some name different from the one adopted by us is employed. 

This work was first prepared for the press in 1879, during which year 
a portion of it was printed. Since then the printing has been several 
times interrupted, chiefly by the absence of the authors while engaged 
in field-work. It was finished in September, 1882. The manuscripts 
unprinted have been from time to time revised, and each part has been 
brought up to the date of finally leaving our hands. The fact that the 
printing has extended over more than three years,—three of the most 
active years in the history of American Ichthyology,—will account for 
some discrepancies between the first and last parts of the work. In the 
Addenda, we have included the species which have been described 
since the printing of the accounts of the families to which they re- 
spectively belong. 

DAVID 8. JORDAN. 
CHARLES H. GILBERT. 
INDIANA UNIVERSITY, 
Bloomington, Ind., September 14, 1882. 
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Norr.—In our descriptions the length of the fish is always measured 
from the tip of the snout to the end of the last vertebra: the caudal 
fin being not included. .The expressions “ head 4” or “ depth 4” mean 
that the length of the head, in the one ease, or the greatest depth of the 
body, in the other, is one-fourth of the length of the fish. “Lat. 1.” indi- 
cates the number of scales in the lateral line; when, however, the num- 
ber of transverse series of scales between the head and the caudal fin is 
different from the number pierced by the lateral line we have usually 
given the former number. The measurements given in the text are 
intended to apply to mature fishes. Young fishes have usually the 
depth less, the head larger, the mouth smaller, and the eye larger, than 

adult examples of the same species. 
In the synonymy of any species, where an author quoted has used the 
name adopted by us, that name is not repeated. Descriptions not taken 
trom specimens, or at least not verified by us, are, in all cases, credited 
to the author from whom they have been copied. 
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LIST OF NEW GENERA AND SPECIES. 


The following specific and generic names appear asnew in the present work. A num- 
ber of other descriptions of new species in the Addenda are abridged from manuscripts 
and proof-sheets of the current volume of the Proceedings of the United States National 
Museum. It is probable that in all cases the date of their publication i in these pro- 
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A SYNOPSIS OF THE FISHES OF NORTH AMERICA. 


Ichthyology (?706-, fish; Aéyoc, a discourse) is the science of fishes. 
A “fish,” in the popular sense, is a member of any one of the four classes 
of aquatic or fish-like vertebrates, the groups here designated as Pisces, 
Hlasmobranchti, Marsipobranchii, and Leptocardit. A. fish, in this com- 
prehensive and somewhat indefinite sense, may be defined as a cold- 
blooded vertebrate, adapted for life in the water; breathing by means of 
gills; having the limbs, if present, developed as fins ; the fingers and toes 
being represented by cartilaginous rays connected by membrane; the 
exoskeleton obsolete or developed as scales or bony plates; and one or 
more fins developed on the median line of the body, usually composed 
of rays connected by membrane. 

Of a “fish” in the popular sense one could hardly say more, without 
the necessity of the constant introduction of exceptions. Of a “true 
fish,” a fish in a strigt zodlogical sense,—that is, a member of the class 
Pisces,—a definition will be given further on. 

Among the fish-like vertebrates, the writers, following Professor Gill 
and other eminent authorities, recognize four classes, considered as 
co-ordinate with the classes Batrachia, Reptilia, Aves, and Mammatia. 
These four classes have been thus limited and characterized: 


ANALYSIS OF THE CLASSES OF FISH-LIKE VERTEBRATES. 


“Skull undeveloped, with the notochord persistent and extending to the anterior end 
of the head. Brain not distinctly differentiated. Heart none. 
LEPTOCARDH, 1. 
** Skull more or less developed, with the notochord not continued forward beyond 
the pituitary body. Brain differentiated and distinctly developed. Heart 
developed and divided at least into an auricle and a ventricle. 
t Skull imperfectly developed, and with no lower jaw. Paired fins undeveloped, 
with no shoulder-girdle nor pelvic elements. Gills purse-shaped, 
: MARSIPOBRANCOII, 2. 
tt Skull well developed and with a lower jaw. Paired fins developed (sometimes 
absent through atrophy); and with a shoulder-girdle (lyriform or furcula- 
shaped, curved forward and with its respective sides connected below), 
and with pelvic elements. Gills not purse-shaped. (LYRITERA.) 


Bull. Nat. Mus. No. 16 1 1 
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¢ Skull without membrane bones (a ‘‘rudimental opercular bone” in Chimera ); 

gills not free, the branchial openings slit-like, usually several in number; 
exoskeleton placoid, sometimes obsolete; eggs few and large. 

ELASMOBRANCHI, 3. 

tt Skull with membrane bones; gills free; branchial openings a single slit on 

each side, sometimes confluent; exoskeleton various, nét placoid; eggs 

comparatively small and numerous .-..-. ...--. -.------------ PISCES, 4. 


Cuiass L—LEPTOCARDIL. 


(The Lanecelets.) 


Skeleton membrano-cartilaginous; skull undeveloped, with the noto- 
chord persistent and extending to the anterior end of the head. Brain 
not differentiated. No heart; the function of the heart being performed 
by pulsatingsinuses. Blood colorless. Respiratory cavity contluent with 
the cavity of the abdomen; branchial clefts in great number, the water 
being expelled through an abdominal pore in front of the vent. Jaws 
none; the mouth a longitudinal fissure, with cirri on each side. 

Small marine animals highly interesting to the zodlogist as exhibiting 
the lowest degree of development of the vertebrate type. The class 
includes but the single order Cirrostomi. (dezzd<, thin; zapd¢a, heart.) 
(Subclass Leptocardit Giinther, viii, 513-514.) 


Oxver A.—CTRROSTOMI. 


(The Cirrostomes.) 


This order is equivalent to the family Branchiostomatide. (Latin, 
\ 
cirrus, a lock of hair; czéya, mouth: the mouth being surrounded by a 
fringe of cirri.) (Cirrostomi Giinther, viii, 513-514.) 


Famiry IL—BRANCHIOSTOMATID 4. 
(The Lancelets.) 


Body elongate, compressed, naked, colorless, with no fins, except a 
rayless fold extending along the back, around the tail, past the vent, to 
the abdominal pore. Mouth inferior, appearing as a longitudinal fis- 
sure, Surrounded by conspicuous, rather stiff cirri. Hye rudimentary. 
Liver reduced to a blind sac of the simple intestine. 

Genera two, Branchiostoma and Epigonopterus, differing chiefly in 


MARSIPOBRANCHII. ; g 


the greater development of the dorsal fin in the latter. Species four 
or more, found imbedded in the sand on various coasts. (Cirrostomi 
Gthr. viii, 513-514.) 


*Dorsal fold’ -very-low, nearly uniform ..:. 2.2... csces scee saiece BRANCHIOSTOMA, 1. 


1.—_BRANCHIOSTONIA Costa, 1834, 
Lancelets. 


(Amphioxus Yarrell.) 


(Costa, Cenni Zoologici Napol. 1834, p. 49: type Branchiostoma lubricum Costa= Limax 
lanceolatus Pallas. ) 


The characters of this genus are essentially those of the family as 
given above, the little development of the fins constituting its chief dis- 


tinctive character. (pdyzca, gills; otoya, mouth. ) 


i. B. caribeeumna Sundevall.—American Lancelet. 

This species occurs in abundance, buried in the sand in shallow waters, 
along the American coast, from the mouth of Chesapeake Bay to the 
West Indies. ‘It has never been fully compared with B. lanceolatum and 
other species of the genus. 


(Lranchiostoma caribeum Sundevall, Oefvers. Vet. Akad. Férhandl. 1853, 11.) 


Crass -11—MARSIPOBRANCHIL 


(The Myzonts.) ; 


Skeleton cartilaginous; the skull imperfectly developed, not separate 
from the vertebral column. No ribs, no true jaws, no limbs, no shoulder- 
girdle, nor pelvic elements. Gills in the form of fixed sacs, without 
branchial arches, six or more in number on each side. A single nasal 
aperture. Mouth subinferior, suctorial, nearly circular. Heart with- 
out arterial bulb. Alimentary canal straight, simple, without cecal 
appendages, pancreas, or spleen. Generative outlet peritoneal. Verti- 
cal fins with feeble rays, continuous around the tail. Naked, eel-shaped 
animals, inhabiting all waters. (vapoizeo», a small pouch or purse; 
Spayzta, gills.) (Subclass Cyclostomata Giinther, viii, 499-512.) 


ORDERS OF MARSIPOBRANCHII. 


*Nasal duct tube-like, with cartilaginous rings, penetrating the palate. 
HyPrrotrera, B. 
** Nasal duct a blind sac, not penetrating the palate ..........---- HYPEROARTIA, C, 
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Orver B.—HYPEROTRETA. 
(The Myxinoid Fishes.) 


Nostril tube-like, with cartilaginous rings, penetrating the palate, its 
position at the extremity of the head, over the mouth; snout with eight 
barbels; mouth without lips; one median tooth on the palate and two 
comb-like series of teeth on the tongue. Branchial apertures at a great 
distance from the head; a series of mucous sacs along each side of the 
abdomen. Intestine without spiral valve. Eggs large, with a horny 
case provided with threads for adhesion. Marine lamprey-like animals, 
burrowing into the flesh of fishes, on which they feed. 

There is but one family, Myxinide, unless we assign separate rank to 
Bdellostoma on account of the difference in the gill-openings. (5zepwa, 
palate; zpyz70-, perforate.) (Family Myxinide Giinther, 510-512.) 


Famiry I1—MYXINID. 
(The Hag-fishes.) 


The characters of the family are included above. Genera two; species 
few; marine animals, found in all temperate seas. (Myxinide Ginther, 
Sam ~19 - 
vill, 510-512. 


* Branchial apertures ong on each side, leading by six ducts to six branchial saes. 


MYXINBE, 2. 
** Branchial apertures six or more on each side, each leading directly to a branchial 
BAC weve oe ben sui wic Pehl shee echt bineeRilewa ce tide ee anieaeacaten Lee aD REE Sk OMiNemas 


2.—MWXENE Linneus, 1758. 
Hag-fishes. 
(Linneus, Systema Nature: type Myxine glutinosa L.) 


Body eel-shaped, covered by a thin skin, which is easily detached. 
Along the lower side, for nearly the whole length of the animal, are 
two rows of mucous glands, each with an external opening, from which 
exudes a quantity of mucus which renders these animals during life 
excessively slimy. No eyes. Brain small, of the normal fish type. 
Skull little developed, cartilaginous; the flexible notochord enclosed in 
its sheath, and extending from the base of the skull to the end of the 


2. MYXINIDAS—BDELLOSTOMA. 5 


tail representing the spinal column. Mouth round, suctorial, without 
lips, with a pair of barbels on each side. Nostril single, large, on 
the median line above, and at the very front of the head, provided 
with two pairs of barbels. Teeth strong, a single median one on the 
roof of the mouth, and two rows on each side of the tongue, which is a 
powerful organ, with a strong fibrous tendon moving in a muscular 
sheath. Alimentary canal a simple, nearly straight tube. Gill-sacs 
placed on each side of the wsophagus, lying directly against its outer 
walls. The water passes into them by a small pore opening directly 
from the cesophagus into each sac. It is then passed out by a duct, 
which continues backward along the outer walls of the sacs to the 
abdominal wall at the end of the last sac, where all the ducts from one 
side unite in one, and the water is emptied at the branchial opening on 
each side of the median line. In close connection with the branchial 
opening on the left side there is a third opening that leads by a very 
short duct to the msophagus, and hence into the branchial sacs, at’ 
times when the supply through the mouth is cut off by the head being 
buried in the food of the animal. Ovary single, on the right side. No 
oviducts; the mature eggs falling into the abdominal cavity are excluded 
through the peritoneal opening at the side of the vent.—( Putnam.) 

A single species; colorless, parasitic animals, burrowing into the 
bodies of fishes, and found in all temperate seas. (16d, slime.) 


2. WE. giutimosa L.—Hag-fish; Borer; Sleepmarken. 

Blue above, whitish below; head 34 to 4 in total length; tail 64 to 10 
times in total length; lingual teeth 8 to 11 in each row (Putnam). 
Coasts of Kurope and America; not abundant on our shores. 


(L. Syst. Nature ; Giinther, viii, 510; Putnam, Proc. Bost. Soc. Nat. Hist. 1873, 1385: 
Myzxine limosa Girard, Proc. Ac. Nat. Sci. Phila. 1858, 223.) 


3.—_BDELLOSTOMNIA Miiller, 1854. 


(Miiller, Abhandl. Akad. Wiss. Wien, 1834, 79: type Petromyzon cirrhatus Forster. ) 

This genus differs from My«ine chiefly in the structure of the bran- 
chial apparatus, there being six or more sacs on each side which receive 
water directly from the csophagus as in Myxine, but the emptying 
ducts, instead of passing backward ‘and downward to a common exter- 
nal opening, as in Myxine, pass directly through the wall of the body, 
so that there are as many external openings as there are gill-sacs. Warm 
seas. (§0¢Adoc, leech; ozéye, mouth.) 
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3. IB. stowti* Lockington. 

‘leven gill openings on each side; ten teeth in the anterior and nine 
in the posterior series. Fifteen inches long.”—(Lockington.) Coast of 
California; not rare. 

(Lockington, Amer. Nat. Dec. 1878, 793.) 


Orver C.—H YPEROARTITA. 


(The Lampreys.) 


Nasal duct a blind sac, not penetrating the palate. This order is 
equivalent to the single family Petromyzontide. (izepdéa, palate; dpttos, 
complete; 2. ¢., entire.) (Petromyzontide Giinther, 499-509.) 


Famity II.—PETROMYZONTIDZ. 


(The Lampreys.) 


Body eel-shaped, naked, subcylindrical snteriorly, compressed _be- 
hind; mouth nearly circular, suctorial, armed with horny teeth, which 
are simple or multicuspid, resting on papille; those immediately above 
and those immediately below the opening of the cesophagus more or 
less specialized; eyes present; branchial openings seven, arranged in 
a linear series along the sides of the “chest”; nostril on the top of the 
head; lips present, usually fringed; dorsal fin more or less deeply di- 
vided by a notch ; the posterior part commonly continuous with the anal 
around the tail; intestines with a spiral valve; eggs small. 

These animals undergo a metamorphosis; the young are usually 
toothless and have the eyes rudimentary. Such forms have, until lately, 
been considered as forming separate genera, which have been termed 
Ammocetes, Scolecosoma, Chilopterus, ete. 

Genera 5 or 6; species 15 or 20; found in all waters in temperate 
regions. They attach themselves to fishes and feed by scraping off the 
flesh with their rasp-like teeth. Among our species, four groups, ap- 
parently of generic value, may be recognized, but the characters in 





* This species may be identical with B. polytrema Grd. from Chili, incorrectly de- 
scribed in Proc. Ac. Nat. Sci. Phila. 1854, 199, and thus characterized by Putnam, 
Proc. Bost. Soc. Nat. Hist. 1873, 160: 

“Head about one third of total length, and contained about 14 times in the length of 
the abdomen. Tail contained 7 to 8 times in total length. Base of tongue between the 
seventh or eighth pair of gills. Gills ten on each side. Length from 13 to 22 inches. 
Habitat: Coast of Chili.” 


3. PETROMYZONTID®—LAMPETRA. it 
several instances need verification, especially in regard to the lingual 
deutition. (Petromyzontide Giinther, viii, 499-509.) 


* Second dorsal continuous with the caudal. 
a. Maxillary tooth single, forming a crescent-shaped plate, with a distinct cusp at 
each end, between which is sometimes a median cusp. 


b. Dorsal fins two, well separated (lingual teeth pectinate) -..-.-- LAMPETRA, 4. 
bb. Dorsal fin continuous, merely emarginate (lingual teeth obscurely tricuspi- 
CAGE) ener ere wie’ See sro o cen Ria win ae clncioic me wiere semanas AMMOCG&TES, 5. 
aa. Maxillary tooth double or triple, composed of two or three pointed cusps, close 
together, not forming a crescent-shaped plate (lingual teeth in two 
pairs, the posterior pair at least pectinate). 
Cr DOTsaletineCONLINUOUS eect meciecsa coe a cs Someta aes ICHTHYOMYZON, 6. 
cor, Dorsal finsienbirely Separated |joc. 5-62 or en csc cis wei PETROMYZON, 7. 


4.—LAMPETRA Gray, 1851. 


Lamperns. 
(Gray, Chondropterygians, 140: type Petromyzon fluviatilis L.) 

Lampreys of rather small size, with the maxillary tooth single, devel- 
oped as a broad crescent-shaped plate, with a cusp at each end of it, the: 
two separated by a broad interspace, in the middle of which is some- 
times a smaller cusp. Dorsal fin divided by a deep notch, which breaks 
the continuity of the fin; second dersal connected with the caudal ; 
mandibulary plate well developed, the number and arrangement of its 
teeth varying with the species; lingual teeth finely pectinate; lips 
usually conspicuously fringed. The species are little known. One of 
them, D. fluviatilis, is European, and is closely related to L. plumbea; the 
other described species are American. (Latin, lampetra, a lamprey, 
from lambere, to suck; petra, stone.) 


* Maxillary tooth tricuspid, a small median cusp being present; mandibulary cusps 
comparatively few and weak. (Hntosphenus Gill.) 
tMandibulary plate with five cusps, the middle ones smaller. 
{ Lips fringed with conspicuous papille. 
4. L. tridentata (Gairdner) J. & G.—Three-toothed Lamprey. 

Lips thick, fringed with numerous papillse, each papilla standing in 
the middle of a little circular depression having a raised margin, which 
is partly concealed by a rugose tessellated plate investing the inner 
surface of the lips, and of the same horny nature with that which forms 
the outside of the teeth; both are softened and peel off in spirits. Four 
small, acute, conical teeth stand in a row across the upper part of this 
plate, and four larger ones occupy each of its sides, the upper and lower 
pairs being bicuspid and the middle ones tricuspid; these stand on the 
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sides of the maxillary ring or inner orifice, and have their ends turned 
toward it; the inferior margin of this orifice is armed with a slightly 
curved dental piece, having five acute points or teeth (the outer being 
larger than the three middle); opposite to it on the upper side of the 
orifice is another piece having two large, acutely conical teeth, with 
a smaller central one. The tongue is also clothed with a horny-looking 
substance, which is edged anteriorly by a row of about twenty fine 
teeth. The dorsal fins rise in even curves, which are highest in the 
middie; the first is about one third of its own length from the second. 
Back and sides bluish gray, with irregularly scattered yellowish patches ; 
belly yellowish white. Size rather large.—(Richardson.) Pacific coast 
of North America, ascending streams. 

(Petromyzon tridentatus Gairdner,.MSS.; Richardson, F. B. A. 293: Petromyzon cilia- 


tus Ayres, Proc. Cal. Ac. Sci. 1854, 44: Petromyzon ciliatus et lividus Grd. Pac. R. R. 
Sury. 378, 379: Ichthyomyzon tridentatus Gthr. viii, 503.) 


tt Lips without fringes of papille. 


5.L. epihexodom (Gill) J. & G.—Six-toothed Lamprey. 

This species is said to differ from L. tridentata in the absence of a 
fringe of papille around the buccal disk, and in the presence of six 
instead of four teeth in the upper transverse row.—(Girard.)« Sacra- 
mento River. 

(Petromyzon tridentatus Grd. Pac. R. R. Surv. 377; not Rich.: Entosphenus epihexodon 
Gill, Proc. Ac. Nat, Sci, Phila. 1862, 33.) 


tt Mandibulary plate with six chsps, which are nearly equal in size. 


G. L. astori (Grd.) J. & G. 

Lips fringed; head 64 in length; first dorsal lower than the second, 
separated from it.by a space nearly equal to a third of its length; no 
anal fin; yellowish brown, darker above.—(Girard.) Astoria, Oregon. 

(Petromyzon astori Girard, Pac. R. R. Surv. 380: Ichthyomyzon astori Giinther, viii, 507.) 
** Maxillary plate bicuspid, the small median cusp wanting; mandibulary plate with 

about eight rather strong, subequal teeth. (Lampetra.) 
7. We. plummabes (Ayres) Gill.—Lead-colored Lamprey. 

Lips fringed; head 84 in length; first dorsal much lower than the 
second, and separated from it by a space equal to half of its own length; 
tail tapering to a point; a single bicuspid tooth on each side of the ori- 
fice of the mouth. Pacific coast; a small species, scarcely distinguish- 
able from the European L. fluviatilis. 


(Petromyzon plumbeus Ayres, Proc, Cal. Ac. Nat. Sei. 1854, 28: Petromyzon ayresi 
Giinther, yili, 505; Ammocetes cibarius Girard, Pac. R. R. Sury. 383.) 


3. PETROMYZONTIDA—ICHTHYOMYZON. 9 


5.—_AMMOCGETES Duméril, 1817. 
Brook Lampreys. 
(Duméril—Cuvier, Régne Animal: type Petromyzon braichialis L. =the larval form of 
Petromyzon planeri Bloch. ) 

Lampreys of small size, with the dorsal fin continuous, sometimes 
emarginate, but never divided into two fins, the posterior portion con- 
tinuous with the low anal fin around the tail; maxillary tooth single, 
broad, forming a crescentic plate, with a large bluntish cusp at each 
end, and sometimes a small median cusp; lateral teeth very few; tongue 
with two broad transverse plates, each with a median cusp; species few; 
our single species is scarcely distinguishable from the common ‘“ Pride” 
or “Small Lamprey” of Europe, Ammocetes branchialis. (dppoc, sand; 
zotzy, to lie.) 

8. A. miger (Raf.) Jor.—Small Black Lamprey. 

Head moderate, nearly as long as the “chest”; the mouth compara- 
tively small; lips with a conspicuous fringe of papillee; dorsal fin high, 
considerably depressed in front of the vent, but not divided into two 
fins; the posterior lobe highest; anal fin evident; anal tube conspicu- 
ous in the spring; eyes moderate; maxillary tooth with its cusps large, 
triangular, well separated; a small pointed median cusp usually present 
in the adult ;. in younger specimens the median cusp is obsolete, and in 
half-grown specimens the tooth forms a curved plate without distinet 
cusps; mandibular plate curved, with eight to ten well developed sub- 
equal tooth-like lobes; inside of it is a plate bearing three teeth; lingual 
teeth transverse, trifid; a plate on each side of the buccal orifice; the 
remaining teeth inconspicuous. Bluish black above; silvery below. Size 
rather small. L. 6 to 10. 

A small species ascending Western streams in the spring in great 
numbers to deposit its spawn. Great Lakes, Ohio Valley, and Upper 
Mississippi Region. It is perhaps identical with the European Ammo- 
cates branchialis. 

(Petromyzon nigrum Raf. Ieh. Oh. 84; Jordan, 349.) 


6._ICHTHVOMNMY ZON Girard, 1859, 
‘Sil very Lampreys. 
(Girard, Pac. R. R. Surv. x, 381: type Petromyzon argenteus Kirtland.) 


Lampreys of rather small size, having the dorsal fin high and con- 
tinuous, with only a shallow emargination; the teeth nearly equal over 


10 CONTRIBUTIONS TO NORTH AMERICAN ICHTHYOLOGY—IV. 


the large buccal disk, the maxillary teeth being pointed, two in number, 
set close together, without interspace, and not forming a crescent-shaped . 
plate; lateral teeth all unicuspid; mandibulary with numerous close- 
set pointed cusps, appearing like distinct teeth; lingual teeth in two 
series, the posterior series finely pectinate, with a median suture dividing 
it into a right and left crescent-shaped comb; anterior series not divided; 
the pectin coalescent. This genus is most nearly related to Petromyzon, 
differing chiefly in the continuous dorsal. The two known species in- 
habit the Mississippi Valley and the Great Lakes. (740s, fish; »5tw, to 
suck.) 

*Mandibulary plate with seven teeth. 

9. I. argemteus (Kirt.) Grd.—Silvery Lamprey. 

Body stoutish, compressed behind; head broad, with large buccal 
disk, which is fringed, but not very conspicuously ; teeth pretty strong 
and nearly uniform, the two maxillary teeth being very similar to those 
on the rest of the disk; mandibulary teeth connivent, the middle ones 
the longest; upper margin of dorsal scarcely depressed in front of the 
vent. Color bluish; sides silvery, often mottled; a small dusky spot 
above or nearly above each gill-opening, usually conspicuous. L. 12. 
Great Lakes and Mississippi Valley; rather common; ascending small 
brooks in the spring. 


(Petromyzon argenteus Kirtland, Bost. Journ. Nat. Hist. iii, 1840, 342, with plate.— 
Ammocetes concolor Kirt. 1. ¢. 473, with plate.—Jchthyomyzon hirudo Gad: Pac. iis hve 
Surv. 342.—IJchthyomyzon hirudo Gthr. viii, 507.—Ammocetes argenteus et hirudo Jordan, 
349~50.—Ammoceetes epyptera Abbott, Proc. Ac. Nat. Sci. Phila. 1860, 327.) 


** Mandibulary plate with nine teeth. 
10. I. castamews Grd.—Chestnut-colored Lamprey. 

Lips with short fringes; dorsal fin high, with a depression in front of 
the vent. <A little known species, differing from the preceding, if at all, 


in the number of teeth on the mandibulary plate. Minnesota. 
(Ichthyomyzon castaneus Grd. Pac. R. R. Surv. 381.) 


7.—PETROMYZON Linnzus, 1758. 
Sea Lampreys. 


(Artedi Linnzeus, Systema Nature; type Petromyzon marinus L.) 

Lampreys of medium or large size, with the maxillary teeth separate, 
pointed, and close together, not forming a crescent-shaped plate; man- 
dibulary plate with seven to nine cusps; lingual teeth forming two 
crescent-shaped plates on each side; first dorsal fin well separated from 
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the second, which is continuous with the caudal. Species two—marine, 
ascending rivers. (zétpa, stone; 10%, to suck.) 


1i. P. marinus L.—Great Sea Lamprey. 

Head moderate, but little longer than the “chest”; buccal disk large, 
with numerous conical teeth, arranged in oblique series, those nearest 
the esophagus largest and partly bicuspid; two pairs of lunate, pecti- 
nate lingual teeth, one in front of the other, the serrations on the an- 
terior pair usually confluent; fins moderate, the dorsals well separated ; 
the second dorsal with a depression on the tail; lips moderately fringed. 
Color olive-brown, mottled with blackish confluent patches ; dull brownish 
below. Size much larger than any of the other species. L. 24 to 36. 
Atlantic coasts of Europe and North America, chiefly northward, ascend- 
ing streams in the spring to deposit its spawn. 

(Petromyzon marinus L. Syst. Nat.; Giinther, viii, 501; Jordan, 348.—Petromyzon 
americanus Le Sueur, Trans. Am. Philos. Soc. i, 883.—Petromyson americanus Storer, 
Fish Mass. 251.) 

12. P. nigricams Le Sueur.—Lamper-eel. 

Head very large, longer than the “chest ”, 64 in length; depth about 
13; body little compressed; dorsal fins rather low, distinctly separated ; 
eyes and mouth very large; mandibulary plate with 7 to 9 teeth; the 
rest of the buccal disk covered with rather large teeth disposed in ob- 
lique cross-rows, five or more in each row, some of the innermost bicus- 
pid; anterior as well as posterior lingual teeth pectinate; lips fringed. 
Coloration nearly plain; bluish black above, pale below, usually a pale 
spot between the eyes on the top of the head. L.12. A rather small 
species found along the Atlantic coasts of our Northern States, and 
ascending streams in the spring to spawn, some individuals remaining 
permanently in fresh water. Abundant in Cayuga Lake, N. Y., from 
which locality the specimens were taken on which the above description 
was based. 


(Petromyzon nigricans Le Sueur, Trans. Amer. Phil. Soc. new series, i, 385; Storer, 
Fish Mass. 253.—Ammocetes fluviatilis Jordan, 349.) 


This species is very different from the European Lampetra fluviatilis. 
It is possibly only a variety of Petromyzon marinus. Numerous other 
Lampreys have been described from our waters, but we find them un- 
recognizable. 
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Crass HT—ELASMOBRANCHIL 


(The Selachians.) 


Skeleton cartilaginous; skull without sutures. Body with median and 
paired fins; the ventral fins abdominal; shoulder-girdle developed, lyri- 
form; caudal fin heterocercal, the upper lobe produced; gills attached 
to the skin by the outer margin; gill-openings several, or single leading 
to several clefts; membrane bones not developed, except sometimes < 
rudimentary opercle; skin naked or covered with minute imbricated 
scales or hard plates, sometimes spinous; no air-bladder; arterial bulb 
with three series of valves; intestine with a spiral valve; optic nerves 
united by a commissure, not decussating; ovaries with the ova few and 
large, impregnated, and sometimes developed, internally; embryo with 
deciduous external gills; males with prehensile intromittent organs, 
‘““claspers,” attached to the ventral fins. Sharks, Skates, and Chimeeras. 
(ghacpos, a plate or blade; Bpdyzia, gills.) 

ANALYSIS OF ORDERS OF ELASMOBRANCHS. 


* Gill-openings slit-like, 5 to 7 in number; jaws distinct from the skull. (Subciass 
Selachii. ) 
t Gill-openings lateral...--._...... Rha a a ea Pe Fa Oar eS a ae ay Le Squall, D. 


niGull<openings=ventralerec c-wsssecicee sec ea cieecee tees ces Ratz, E. 
** Gill-openings single, leading to four branchial clefts; jaws coalescent with the 
skull (subclass Holoccephalt) .-...-. ..--+----« --<-------HOLOCEPHALI, W 


Supcnass SELACHIT. 
(The Sharks and Rays.) 


Elasmobranchiates with the gill-openings slit-like, five (rarely six or 
seven) in number; jaws distinct from the skull; no opercular nor pelvic 
bones ; derivative radii sessile on the sides of the basal bones of the limbs, 
rarely entering the articulation. 

As here understood, this subclass is equivalent to the Plagiostomata of 
authors, and includes the orders or suborders Raia, the Rays, and Squali, 
the Sharks; groups which are perhaps hardly worthy of ordinal value. 
(aéiazoc, a Shark, from ¢éazoc, cartilage.) 


ORDER D.—SQUALL 
(The Sharks.) 


Gill-openings lateral, slit-like, five to seven in number; general form 
elongate, the body gradually passing into the tail. The typical sharks 


4. SCYMNID 2. Vo 


and skates differ much from each other in appearance; but intermediate 
forms connect the two groups closely. The position of the gill-openings 
is almost the only constantly diagnostic character. (Suborder Selachoi- 
dei Giinther, viii, 355-433.) (Latin, squalus, a shark, from the Greek 
yareoc, a Shark, which comes from ;yaiéqj, a weasel, or other musteline 
animal, from resemblances in habits.) 


ANALYSIS OF THE FAMILIES OF SQUALTI. 


* Pectoral fins moderate, without deep notch at the base in front. 
t Anal fin absent. 
CeO OTS Ales VLG OWUSPEN OC yearee is) socisisiac elon wives ce sis.o mi snieteminic) emote ScCYMNID, 4, 
aa. Dorsal fins each preceded by a stout spine (rarely concealed in the skin). 
; SPINACID#, 5. 
tt Anal fin present. 
b. Dorsal fins two. 
c. Dorsal fins both without spine. 
d. First dorsal fin behind the ventrals..---...---. GINGLYMOSTOMATID&, 6. 
dd. First dorsal entirely in advance of the ventrals. 
e. Caudal fin not lunate, its upper lobe many times longer than the lower, 
with a notch below toward its tip; tail not keeled. 
f. Last gill-opening above the base of the pectoral. 
g. Tail moderately developed, forming less than one-third of the total 
length; eyes with nictitating membranes. 


hs Head normally formed ses. co--c2 soe oe GALEORHINIDA, 7. 
hh. Head hammer-shaped or kidney-shaped by the extension of its 
BIG OS Pes eis fae oe es alae eis sete oe oan ciate) cate wide acct SPHYRNIDA, 8&. 

gg. Tail exceedingly long, forming about half the total length; eyes 
without nictitating membranes .......---.--... ALOPIIDS, 9. 


Jf. Last gill-opening entirely in front of the pectoral-CARCHARUDA, 10. 
ee. Caudal fin lunate; caudal peduncle with a keel on each side. 
i. Last gill-opening entirely in front of ventrals. 

j. Gill-openings moderate ; teeth well developed. LAMNID&, 11. 
jj. Gill-openings very large, nearly meeting under the throat; 
weethy smalls os eoone Reece etaaes CETORHINID#, 12. 

vi. Last gill-opening above the base of the pectoral. 
RHINODONTIDA, 13 
ec. Dorsal fins each armed with a stout spine .-.-..-..-- HETERODONTIDA, 14 

bb. Dorsal fin single; the first dorsal obsolete; gill-openings 6 or 7. 

HEXANCHID#, 15. 
** Pectoral fins very large, expanded at the base in front, this expansion separated 
from the neck by a deep notch; no anal fin. SQUATINID®, 16. 


SUPER-FAMILY SCYMNOIDEA. 


(The Scymnoid Sharks.) 


Famity I1V.—SCYMNIDZ.. 
(The Sleeper Sharks.) 


Sharks with two dorsal fins, both without spine, and no anal fin; fins 
all small; gill-openings small, entirely in advance of pectorals; mouth 
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but little arched; a long, deep, straight, oblique groove on each side of 
it; spiracles present. (The absence of dorsal spines chiefly distinguishes 
this family from Spinacide.) 

Genera six; species six or more, mostly of the Atlantic. (Giinther, 
Spinacide, pt. viii, 425-429.) 


* First dorsal opposite ventrals; teeth equal in both jaws, very oblique; skin rough 
with) tubercles and prickles .ne sseeoe saree eee eee ECHINORHINUS, 8. 
** First dorsal much in advance of ventrals; the dorsals about equal; upper teeth 
narrow ; lower quadrate, with a horizontal edge ending in a point directed 
OULWALAS Ses sse se eee ae ee ao eas, See eae SoMNIOsUuS, 9. 


8.—_ECHINORHWENWS Blainville, 1816. 


~ Spinous Sharks. 
(Goniodus Agassiz. ) 
(Blainville, 1816; type Squalus spinosus Gmelin.) 

Two very small dorsal fins without spine, the first opposite the ven- 
trals; no anal fins; skin with scattered large round tubercles, sur- 
mounted by prickles, like those on a bramble, and, like them, leaving a 
scar when detached. Mouth crescent-shaped, a labial fold around the 
angle of the mouth; nostrils midway between the mouth and the end of 
the snout. Teeth equal in both jaws, very oblique, the point being 
turned outwards; several strong denticulations on each side of the 
principal point. No nictitating membrane. Spiracles small; gill-open- 
ings of moderate width. <A single species of the East Atlantic, straying 
to our coast. (2zivoc, a hedgehog, or sea-urchin ; fy, shark.) 

13. E. spimosus (Gmel.) Blainv.—Spinous Shark ; Bouclé. 

‘‘Spiracles behind the eye, behind the vertical from the angle of the 
mouth. Teeth —'. Dorsal fins close together. Each tubercle with a 
small spine in the centre. Brownish violet, with or without dark spots” 
(Giinther). A large shark of the coasts of Europe and Africa; a stray 
individual lately taken on Cape Cod. 


(Squalus spinosus Gmelin Linn. 1, 1500; Giinther, viii, 428.) 
9.—SOMNIOSUWS Le Sueur, 1813. 
Sleeper Sharks. 


(Lemargus Miiller & Henle.) 


(Le Sueur, Journ. Ac. Nat. Sci. Phila. 1818, i, 222; type, Somniosus brevipinna Le 
Sueur = Squalus microcephalus Bloch. ) 


Body elongate; mouth transverse, little arched, with a deep straight 
groove running backward from its angle; nostrils near the extremity of 
the snout; jaws feeble; teeth in upper jaw small, narrow, conical; lower 


5. SPINACIDA. 15 


teeth numerous, in two or more series, the point so much turned aside 
that the inner margin forms a cutting edge, which is entire; spiracles 
moderate; no nictitating membrane ; gill-openings narrow ; fins all very 
small, the ventrals nearly opposite the second dorsal; skin uniformly 
covered with minute tubercles. Species few, of the Northern Seas. 
(Latin, somniosus, sleepy.) 


14. S. microcephalus (Bloch) Gill.—Sleeper Shark; Nurse. 

Body robust, rapidly tapering behind; greatest depth about one- 
fifth the length; head somewhat less; mouth moderate, upper jaw with 
five rows of small sharp teeth, which are incurved and lancet-shaped ; 
lower jaw with two rows of broad, quadrangular teeth, divided in their 
centres by a perpendicular ridge and directed outwards, about 26 teeth 
on each side; spiracles small; skin rough; fins small, the first dorsal 
about as large as the ventrals and larger than the second dorsal; pecto- 
rals short; caudal- short and bluntish. L. 8 to 20 feet (Storer). Cape 
Cod to the Arctic Seas. 


(Squalus microcephalus Bloch, Schn. 135; Somniosus brevipinna Le Sueur, Journ. Ac. 
Nat. Sci. Phila. i, 222; Scymnus brevipinna Storer, Fish Mass. 235; Laemargus borealis 
Giinther, viii, 426.) 


Famity V.—SPINACID. 
(The Dog-fishes.) . 


Body more or less elongate; head depressed; eyes lateral, without 
nictitating membrane; mouth inferior, rather large, arched; teeth com- 
pressed, variously formed; nostrils inferior, lateral, near the front mar- 
gin of the snout; spiracles moderate ; gill-openings moderate, jive on each 
side, all in front of the pectoral fins ; dorsal fins two, each armed with a 
spine; the first dorsal in front of the pectorals; anal fin wanting ; caudal 
fin with the lower lobe small or obsolete; ventral fins inserted pos- 
teriorly. 

Genera six or more; species about fifteen; rather small sharks, chiefly 
of the Atlantic. (Spinacide, part, Giinther, viii, 417-425.) 


*Teeth equal in both jaws; dorsal spines not concealed. 
a. Teeth very small, straight, pointed, each with one or two smaller cusps on each 


SIM Of sso se Sacer in walk sees sink eae cele a dacoees s.--CENTROSCYLLIUM, 10. 
aa. Teeth moderate, simplé, subquadrate, each with a nearly horizontal cutting 
edge, and a point directed outward ...... ...-.. 2-2. -sceceenee- SQUALUS, 11. 


** Teeth unequal, those in the upper jaw erect, triangular, those in the lower jaw 
more or less oblique ; dorsal spines hidden beneath the skin. CENTROSCYMNUS, 12, 
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10.—_CENTROSCYLLIUM Miiller & Henle, 1837. 


Black Dog-fishes. 
(Miiller & Henle, Systematische Beschreibung der Plagiostomen, 191; type Spinax 
Jfabricii Reinhardt.) 

Teeth equal in both jaws, very small, straight, pointed, each with one 
or two smaller cusps on each side at base; mouth crescent-shaped, with 
a straight, oblique groove at its angle; spiracles moderate; gill-open- 
ings rather narrow; dorsal fins small, each with a strong spine; the 
second dorsal entirely behind the ventrals. One species. (zéytpov, spine ; 
oxbdhtov, Seyllium, an allied genus, from oz5240, to rend or tear to pieces.) 


15.—C. fabricii (Reinhardt) M. & H.—Black Dog-fish. 

Body covered with minute stellate ossifications; color dark brown. 
A shark of the Greenland Seas, lately taken off Gloucester, Mass., by 
the United States Fish Commission. , 

-(Spinax fabricit Reinhardt, Dansk. Vid. Selsk. Férh. 1828, iii, xvi; Giinther, viii, 425.) 


11._SQUALUWS Linneus, 1758. 
Dog-fishes. 


(Acanthias Risso.) 
(Artedi, Linnzeus, Systema Nature ; type Squalus acanthias L.) 

Body rather slender; mouth little arched, with a long, straight, deep, 
oblique groove on each side; no labial fold along the margin of the 
mouth ; teeth rather small, equal in both jaws, their points so much 
turned aside that the inner margin forms the cutting edge; spiracles 
rather wide, just behind the eye; gill-openings narrow, in front of the 
pectorals ; fins moderately developed, the first dorsal larger than second, 
much in advance of the ventral fins, which are behind the middle of the 
body, although in advance of the second dorsal. Small sharks, abound- 
ing in the Temperate Seas. (Latin, squalus, a shark.) 

* Dorsal spine not grooved; its insertion rather behind inner angle of the pectorals. 


16.—S. acanmthias L.—Picked Dog-fish ; Dog-fish; Bone Dog; Skittle-dog ; Hoe. 


Body slender; snout pointed; head 64 in length; depth about 8; 
slate-color above, pale below, back with whitish spots, especially in the 
young. L.1 to 3 feet; weight 5 to 15 pounds. 

A small sharp-toothed shark, ranging widely in the Atlantic, very 
abundant along the shores of the Northern and Middle States. It is 
somewhat valued forits livers, from which “ Dog-fish” oil is extracted. 
American writers have usually considered our species (Squalus ameri- 


6. GINGLYMOSTOMATID. ay 


canus (Storer) Gill) as distinct from the European, but no reliable dis- 
tinctions have been pointed out. 


(Squalus acanthias L. Syst. Nat.; Acanthias americanus Storer, Synopsis, 506; Acan- 
thias americanus Storer, Fish Mass. 232; Acanthias vulgaris Giinther, viii, 418. Squalus 
sucklii (Grd.) Gill, from the Pacific coast of the United States, is considered by Dr. 
Giinther and others as the same species; Spinax (Acanthios) sucklii Girard, Proc. Ac. 
Nat. Sci. Phila. 1854, 176; Squalus sucklii Gill, Proc. Ac. Nat. Sci. Phila. 1862, 499.) 

12.—CENTROSCY NUS Bocage & Capello, 1864. 
(Boeage & Capello, Proc. Zool. Soc. 1864, 263; type Centroscymnus cvlotepis Boe. & Cap. ) 

Dorsal fins each with a spine, which is hidden below the skin; mouth 
wide, but little arched; a long, deep, straight, oblique groove on each 
side of the mouth. Teeth of the lower jaw oblique, with the point more 
or less directed outwards. Upper teeth lanceolate, on a quadrangular 
base, with a single cusp. Spiracles wide, behind the eye. Gill-openings 
narrow. (zévtpvv, Spine; oz)yvec, an ancient name of some shark, from 


oxhpv07, v lions whelp.) 


17. C. ceiolepis Bocage & Capello. 

Labial groove prolonged forwards, but separated by a broad space 
from that of the other side. Upper teeth very small, narrow and lan- 
ceolate. The distance between the nostrils is rather less than } the 
length of the prweoral portion of the snout. Lower angle of the pectoral 
rounded, not produced. Dorsal fins short, especially the first, the 
length of which (without the spine) is only about { its distance trom 
the second. Extremity of the ventrals below the end of the second 
dorsal. Scales on the head and nape with striz, the others smooth, 
with a depression at the base. Uniform blackish brown. — (G@iinther.) 
Coast of Portugal and neighboring parts of the Atlantic, a specimen 
taken near Gloucester, Mass. 


(Bocage & Capello, Proc. Zool. Soc. 1864, 263; Centrophorus calolepis Giinther, viil, 423.) 


SUPER-FAMILY SCYLLIOIDEA. 
(The Scyllioid Sharks.) 
Famiry VI—GINGLYMOSTOMATID. 
(The Nurse Sharks.) 
Sharks with the first dorsal above or behind the ventrals ; no spines ; 
anal fin present; caudal fin bent upwards, with a basal lobe; mouth 
inferior, with small teeth, in several “series ; nostril confluent with the 


mouth; nasal valves of both sides forming a quadrangular flap in front 
Bull. Nat. Mus. No. 16 2 
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of the mouth, each being provided with a free cylindrical cirrus; an 

upper and lower lip, the latter not extending across the symphysis; 

fourth and fifth gill-openings close together; eyes very small. The 

backward position of the first dorsal distinguishes this family from all 

others in our waters. Genera two; species about four; large sharks of 

the warm seas. (Sceylliide pt. Giinther, vill, 407-409.) 

*Tecth in both jaws in many series, cach with a strong median cusp, and one or two 
smaillericusps onieach sid @jasee cise sete mea ee eerie GINGLYMOSTOMA, 13. 

13.—_GINGLWMOSTOMA Miiller & Henle, 1837. 

(Miiller & Henle, Wiegmann’s Arch. 1837, p. —: type Squalus cirratus Gmelin.) 

The characters of this genus are those of the family above given, with 
the addition of the following, which distinguish Ginglymostoma from 
Nebrius: teeth of both jaws in many series, each with a strong median 
cusp, and one or two smaller cusps on each side. (7fyAdmos, a hinge or 


hinge-like joint; ozéua, mouth.) 


18. G. cirratum (Gmel.) M. & H.—Nurse Shark. 

Uniform brownish; young specimens with small, scattered, round 
black spots; nasal cirrus reaching the lower lip; angles of the fins 
obtusely rounded; caudal fin forming nearly one-third of the total 
length. L. 6 to 10 feet. (G@inther.) 

A large shark of the warmer parts of the Atlantic, abundant in the 
Gult of Mexico and the West Indies, and occasionally taken on our 
South Atlantic coast. 


(Squalus cirratus Gmelin’s Linneus, i, 1492; Miiller & Henle, 23; Giinther, viti, 408.) 


SUPER-FAMILY GALEORHINOIDEA. 
(The Galeorhinoid Sharks.) 
Famiry VII.—GALEORHINIDZ& 


(The True Sharks.) 


Sharks with two dorsals and an anal fin; no spines; pectorals mod- 
erate; caudal fin not greatly elongated, not lunate, moderately bent 
upwards, notched toward its end, and with the basal much less devel- 
oped than the upper; caudal peduncle not keeled; posterior gill-opening 
above the base of the pectoral fin; eyes with nictitating membranes; 
head not hammer-shaped, the snout being longitudinally produced as 
usual among sharks. <A large family of twenty or more genera and about 


7. GALEORHINIDZ—MUSTELUS. 19° 


sixty species; found in all seas. (Carchariide part (Carchariina and 
Mustelina) Giinther, viii, 357-380, and 383-388.) 


* Teeth flat and paved, without cusps or cutting edges; spiracles present. (Musteline. ) 
a. No pit at the root of the tail; labial folds well developed... Se MUST ELUS 14, 
** Teeth more or less compressed, with entire or serrate sharp.cdges. (Galeorhinina. ) 
b. Spiracles present. 
c. No pit at the root of the tail. 
d. Teeth small, each with a median cusp and one or two small lateral cusps 
OURO ACNESTGS maetactle ain's\a0rs <!uicicis) sisie\ave'wine ieioieyem eee ae = TRIACIS, 15. 
dd. Teeth larger, with a single cusp, oblique, notched and serrated, 
GALEORHINUS, 16. 
ce. A pit at the root of the tail; teeth all serrate; caudal fin with a double 
NOtCH Bese tees Oey Retiree Cae Sal aiods Wael nts yee GALEOCERDO, 17. 
bb. Spiracles obsolete. 

e. Teeth serrate, more or less (entire in the very young or very old); little 

oblique or nearly upright. 
Jt. Teeth well serrated (in the adult); those of the upper jaw compara- 
tively broad or triangular; those ef the lower narrow and clavitorm., 
CARCHARINUS, 18. 
Jf. Teeth scarcely serrated, constricted at base, narrow, claviform, and 
straight in both j&ws ..........-...-......-..-.-. SOGOMPHODON, 19. 

ec. Teeth all entire. 

g. Teeth nearly upright, the points not much directed towards the 
SICES esata ei a isejet sae ta Pep yeas toe lao ss «ecco se APRIONODON, (20: 
gg. Teeth oblique and flat, the points turned to the right or left away 
from the centre, so that the inner inargins are nearly horizontal and 
PLesent WeUThIN Ped IC se cect SS eeise Soe clotos SCOLIODON, 21. 


14.—MUSTELUWS Cuvier, 1817. 
(Hound Sharks.) 


(Bellon, Cuvier, Regue Animal: type Mustelus vulgaris M. & H.) 

Body elongate, slender, not elevated; snout comparatively long and 
flattened; mouth crescent-shaped, with well-developed labial folds; 
teeth small, many-rowed, flat and smooth, rhombic, arranged like pave- 
ment, alike in both jaws; eyes large, oblong; spiracles sinall, just be- 
hind the eyes; pectoral fins large ; first dorsal large, not much behind 
pectorals; second dorsal somewhat smaller; anal opposite second dorsal 
and still smaller; ventrals well developed; basal lobe of caudal almost 
obsolete ; embryo not attached to uterus by a placenta. Small sharks, 
the smallest of the American species, known at once by the smooth, 
paved teeth. (Latin, mustela, a weasel or martin; the use of the word 


similar to that of yaiéq, yadeo-.) 


19. Ni. thianenwalas (Blainyv.) J. & G.—Smooth Hound ; Dog Sharl:.—Eniissole. 
s0dy slender, tapering backward from the dorsal fin to the long 
slender tail; snout depressed, moderately sharp; mouth small, the teeth 


all alike, a fold at the angle of the mouth; first dorsal rather large, 
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prolonged behind, nearly midway between the pectorals and ventrals ; 
second dorsal smaller, but larger than usual in sharks; anal slightly 
behind seeond dorsal, and much smaller; pectoral fins broad and large, 
reaching past front of dorsal; back slightly keeled. Smallest of our 
sharks; abundant on the Atlantic coasts of both continents, especially 
northward. Specimens from Cape Cod and from Venice apparently 
differ in no important respect. 


(Galeorhinus hinnulus Blainville Faune Franc, 1828, 83; Mustelus vulgaris Giinther viii, 
386; Mustclus canis Storer, Fish Mass. 227.) 


20. M. califormicus Gill. 

First dorsal beginning over terminal third of pectoral; its acute point 
not reaching to insertion of ventrals; anterior angle of dorsal blunt; 
second dorsal similar to first, but smaller; snout rather more pointed 
than in most of the species. D.184 17; A.18; P. 22. Coast of Cali- 
fornia, (Gill.) Scarcely different from the preceding. 

(Gill, Proc. Ac. Nat. Sci. Phila. 1864, 148.) a 

15.—TRIACES Miiller & Henle, 1838. 
(Rhinotriacis Gill. ) 
(Triakis Miller & Henle, Magazine of Natural History, vol. ii: type Triakis scyllium 
Miiller & Henle.) 

Body compressed, elongate ; mouth large, crescent-shaped, with well- 
developed long labial folds; teeth small, numerous, similar in both 
jaws, each with a longer median cusp, and one or two smaller ones on 
each side; eyes small, with nictitating membrane; spiracles small, be- 
hind the eyes; no pit at the root of the caudal; no lower lobe to the 
saudal; first dorsal fin opposite the space between the pectorals and 


ventrals. Pacific and Indian Oceans. (cpetz, three; aziz, point.) 


21. TT. semifasciatus Girard.—Doy Shark. 

“Snout moderately produced, rounded. Nostrii with a broad anterior 
flap. The first dorsal fin is nearly midway between the pectorals and 
ventrals, the second is not much smaller than the first, and nearly in 
advance of the anal. Upper parts with well defined black cross bands, 
narrower than the interspaces. A 10ow of rounded black spots along the 
sides of the body, alternating with the interdorsal cross bars. Coasts 
of California.” (Giinther.) 

(Girard, Proce. Ac. Nat. Sci. Phila. 1854, 196 ; Ginther, viii, 384.— Mustelus felis Ayres, 
Proc. Cal. Ac. Nat. Sci. 1854, 18.) 

2. R.. Inemles (Gill) Putnam. 

Color uniform reddish brown above, pale below, the pectoral, ventral, 
and anal fins margined with paler; snout produced, slender; otherwise 
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essentially as in the preceeding (Gill). California. A single young 
specimen known. 

(Thinotriacis kexlei Gill, Proc. Ac. Nat. Sci. Phila. 1862, 486.) 

16.—GALEORHIEINUWS Blainville, 1816. 
Topes. 
(Galeus Cuvier, 1817.) 
(Blainville, 1816: type Squalus galeus L. ) 

First dorsal opposite the space between the pectorals and ventrals ; 
mouth crescent-shaped, with the teeth alike in both jaws, oblique, 
notched, and serrated; spiracles present, small; nictitating membrane 
present; no pit at the base of the caudal fin; caudal fin with a single 
notch. Tropical seas. (yadgoc, a kind of shark colored like a weasel ; 


ptvyj, Shark.) : 


23. G. galeus (L.) Blainv.— Tope. 

A short labial fold on both jaws; teeth #4. Second dorsal fin only 
one-third the size of the first and somewhat in advance of the anal. 
Length of tail nearly equal to distance between dorsals. (Giinther.) 
Europe to the Indian Ocean. ‘San Francisco.” (G@iinther.) 


(Squalus galeus L.. Syst. Nat.; Galeus canis Giinther, viii, 379.) 
17.-—GALEOCERDO Miiller & Henle, 1837. 
Tiger Sharks. 


(Miiller & Henle, Wiegmann’s Archiy, 1837: type Galeocerdo tigrinus Miiller & Henle.) 
Mouth crescent-shaped; teeth nearly equal in both jaws, oblique, ser- 
rated on both margins, with a deep notch on outer margin; spiracles 
present; caudal fin with a double notch; a pit on the tail above and 
below at the base of the caudal fin; first dorsal opposite the space be- 
tween pectorals and ventrals. Largesharks, found in most seas. (yaded-, 
a kind of shark, marked like yaiéy, the weasel; zepd0, a fox or weasel ; 
x2 p007, craft.) 
24. G. tigrimus Miiller & Henle.—Tiger Shark. 

Color brown, with numerous dark spots larger than the eye; caudal 
fin forming about one third of the total length, much longer than the 
space between the dorsal fins; second dorsal somewhat in advance of 
the anal; a long Jabial fold along the upper jaw. (Giinther.) Cape Cod 
to Indian Ocean ; a rather large shark, known by its variegated colora- 
tion. 

(Miiller & Henle, 59; Giinther, 378.) 
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18.—-CARCHARINUS Blainville, 1816. 
Blue Sharks. 


(Cynocephalus Klein, Gill. ) 
(Carcharias Cuvier, not of Rafinesque. ) 
(Prionodon Miiller & Henle.) 
(Hulamia Gill.) 
(Blainville 1516: type Carcharinus commersoni Blainville. ) 

Large sharks, without spiracles, with the teeth in both jaws strongly 
serrated in the adult, those in the upper jaw broad, those below nar- 
rower, straight, and claviform; first dorsal large; second dorsal much 
smaller, usually not larger than the anal. Species numerous in the 
tropical seas. (zépyapo-, rough; fy, Shark; abbreviated from Carcha- 
rorhin us.) 

* Body and head slender; dorsal fin inserted midway between pectorals aud ven- 
trals (Carcharinus). 
25. C. glaucus (L.) Jor. & Gilb.—Great Blue Shark. 

‘*Snout very long, nostrils rather nearer to the mouth than to the 
extremity of the snout; no labial fold except a groove at the angle of 
the mouth; teeth of the upper jaw oblique, scarcely constricted near the 
base; lower teeth slender, triangular in young examples, lanceolate, with 
a broad base, in old ones. Pectoral fin long, falciform, extending to the 
dorsal, which is nearer the ventrals than the root of the pectorals.” (@iin- 
ther.) A large shark of the warm seas, occasionally taken on our 
coast. 

(Squalus glaucus L. Syst. Nat.; Carcharias glaucus Gunther, viii, 364.) 


*“ Body and head stout; dorsal fin placed close behind the root of the pectorals 
(Lulamia Gill). 


26. C. obscurus (Le Sueur) J. & G.—Dusky Shark. 

Dark clear blue above, white below; head rather pointed, flattened 
above and below; first dorsal rather large; second smaller than the 
anal, and considerably produced behind ; pectorals large, falciform. A 
large shark, reaching a length of nine or ten feet, inhabiting the North 
Atlantie and frequently taken on our coast. 

(Squalus obscurus Le Sueur, Journ, Ac. Nat. Sei. Phila. 1818, i, 223; Carcharias 
obscurus Giinther, viii, 366.) 


27. C. milberti (Miiller & Henle) Jor. & Gilb.— Blue Shark. 


This species is represented as having the snout shorter, blunter, and 
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higher than in the preceding, and with the pectoral fins considerably 
shorter and broader, not reaching half way to the ventrals. 

Cape Cod to the Mediterranean Sea. 

(Carcharias (Prionodon) milberti M. & H.38; Gill, Proce. Ac. Nat. Sci. 1864, 262.—Car- 
charias ceruleus DeKay, 549; Lamna caudata DeKay, 354.) 

27.2). C. lamnia (Risso) Jor. & Gilb. 

This species was provisionally identified by Prof. Putnam from a tooth 
obtained on St. Peter’s Bank belonging to a fish estimated to have been 
at least thirteen feet in length. (Goode and Lean.) In this species the 
upper teeth are little oblique, serrated, broad, and regularly trian- 
gular; dorsal large; the second dorsal smaller than the anal; teeth 
= (Giinther.) 

(Carcharias lamia Giinther viii, 372; Prionodon lamia Goode & Bean, Bull. Essex 
Inst., 1879, 30.) 


19.—ISOGOMPHODON Gill, 1861. 


Sharp-nosed Sharks. 
(Gill, Ann. Lyc. Nat. Hist. N. Y. vii, p. 410: type Carcharias (Prionodon) oxyrhynchus 
Miiller & Henle.) 

This genus differs from Hulamia principally in the dentition; the 
teeth are similar in form in both jaws, constricted at the base, claviform 
and straight, their edges scarcely serrated; the snout is slender and 
rather conic and pointed. Large sharks, of the tropical seas. (?oo-, 
equal ; yéygo-c, a nail, or peg; ddd, tooth.) 

28. I. limbatus (Miiller & Henle) Gill.—Spotted-fin Shark. 

**Snout somewhat pointed in front, rather produced, the distance 
between its extremity and the mouth being somewhat less than the 
width of the mouth; nostrils nearly midway between the extremity of the 
snout and the mouth; teeth Sosa similar in form in both jaws, namely, 
erect, constricted, on a broad base, the upper more distinctly serrated 
than the lower; gill-openings wide, at least twice as wide as the eye, 
which is small; pectorais faleiform, extending beyond the end of the 
dorsal, the length of their upper margin being nearly four times that of 
the lower. First dorsal commencing very close behind the axil of the 
pectoral; origins of the second dorsal and anal opposite to each other, 
the bases of both being nearly equally long. Caudal fin long, with the 
upper edge slightly undulated, its length being equal to the distance 
between the origins of the two dorsal fins. The lower side of the ex- 
tremity of the pectoral, and the extremities of the second dorsal and 
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anal, and of the lower caudal lobe black”. (G@imther.) Tropical seas; a 
stray specimen taken at Wood’s Hole, Mass. 
(Carcharias ( Prinodon) limbatus M. & H., 49; Carcharias limbatus Giinther, viii, 373.) 


20.-APRIONODON Gill, 1861. 


Smooth-toothed Sharks. 
(Aprion Miiller & Henle, preoccupied. ) 
(Gill, Ann. Lye. Nat. Hist. N. Y. vii, 411: type Squalus punctatus Mitch. ) 


Snout more or less produced and conic; teeth entire, without serrve 
or basal cusps, all of them narrowed on a broad base, the lower erect, 
the upper erect or only slightly oblique; dorsal more or less posterior, 
opposite the space between pectorals and ventrals. (a, privative; zpiwy, 
saw ; dda, tooth; the edges of the teeth being always entire.) 


29. A. pumctatas (Mitch.) Gill.—Smooth-toothed Shark. 

** Distance of the extremity of the snout from the mouth equals that 
between the nostrils. Pectoral fin subfalciform, extending to the end 
ot the dorsal. Second dorsal much smaller than the first.” (Giinther.) 
Atlantic; probably not common on our coast. 

(Squalus punctatus Mit. Lit. & Phil. Trans. N. Y. i, 483: Carcharias isodon M. & H. 
32: Carcharias punctatus Giinther, viii, 361.) 

28.—SCOLIODON Miiller & Henle, 1837. 
Oblique-toothed Sharks. 
(Miiller & Henle, Wiegmann’s Archiv f. Naturg. iii: type Scoliodon laticaudus M. 
& H.) 

Sharks with the teeth entire, oblique and flat, the points directed 
toward the sides of the mouth, so that the inner margins are nearly 
horizontal, and present a smooth cutting edge, those in front more nearly 
erect; teeth not swollen at the base; each of them with © deep notch 
on the outer margin below the sharp point; no spiracles; a pit at base 
of tail; first dorsal well in front of ventrals, much larger than second. 
(oxokto-, twisted or crooked ; cde», tooth.) 

30. 8. terra-move (Richardson) Gill.—Sharp-nosed Shark. 

30dy slender; snout depressed, moderately rounded ; mouth U-shaped, 
with a short labial groove at its angle, which groove extends on the 
upper jaw as well as on the lower; distance between nostrils greater 
than distance from nostrils to end of snout; gill-openings narrow ; first 
dorsal moderate, midway between pectorals and ventrals ; second dorsal 
very small, slightly behind, and rather smaller than the anal; anal fin 
much shorter than distance from anal to ventrals; a slight furrow along 


* 


8 SPHYNIDA—RENICEPS. 25 


the middle line of the back, ending in a pit at the root of the tail; pec- 
toral fins rather large; ventrals small. Color gray; caudal fin with a 
conspicuous narrow blackish edge. Newfoundland to South America ; 
common southward. Size rather small. 


(Squalus (Carcharias) terre-nove Richardson, F. B. A. iii, 289: Carcharias terra-nove 
Giinther, viii, 360.) 


Famity VIIJ].—SPHYRNID. 
(The Hammer-headed Sharks.) 

General characters of the Galeorhinida, but the head singularly formed, 
kidney-shaped or ‘“‘hammer”-shaped trom the extension of its sides, the 
nostrils being anterior and the eyes on the sides of the “hammer”; 
mouth crescent-shaped, under the hammer”; the teeth of both jaws simi- 
lar, oblique, each with a notch on the outside near the base ; no spira- 
cles; last gill-opening over the pectorals; first dorsal and pectorals 
large, the dorsal néhrer pectorals than ventrals ; second dorsal and anal 
small; a pit at the root of the caudal; caudal fin with a single notch 
toward its tip, its lower lobe developed. Genera 3; species 5; inhabiting 
most seas. Large sharks, known at once by the singular form of the 
head. (€archariide, part: group Zygenina Giinther, 380-383.) 

*Nostrils near the eyes. 
a. Nostrils simple, with the frontal grooves rudimentary or obsolete ; head reni- 
form, its anterior and lateral margins confluent, forming a semicircle. 
RENICEPS, 22. 


aa. Nostrils with grooves extending in front toward the middle of the head ; 
headktinrulyshammer-shiapedienees ose es sean e aoe cne wenn SPHYRNA, 23. 


2°2.—RENICEPS Gill, 1861. 
Bonnet-headed Sharks. 
(Gill, Ann. Lye. Nat. Hist. NY. 1861, viii, p. 412: type Squalus tiburo L.) 

Head reniform, the anterior and lateral margins confluent, forming 
a regular semicircle, the posterior margins of the sides of the hammer 
very short; nostrils close to the eyes, with the grooves indistinct. 
(Latin, rena, kidney ; ceps, head.) . 
oh. RR. tibure (L.) Gill.—Shovel-head Shark ; Bonnet Head. 

Body rather slender, not much compressed; head depressed, semicir- 
cular in front, reniform, the posterior free margins short, the lateral mar- 
gins continuous with the anterior; pectorals large; first dorsal high, 
midway between pectorals and ven'rals; second dorsal much smaller, 
produced behind, higher and shorter than anal; ventral fins moderate ; 
caudal moderate; mouth small, crescentic; teeth small, very oblique, 
with a deep notch on the outer margin. Color uniform ashy, paler 


e 
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beneath; head 44 in length, 6 to tip of caudal; width of head slightly 
less than length of head. L. 3 to 6 feet or more. Atlantic Ocean; 
abundant southward; ranging to China. 

(Squalus tiburo L. Syst. Naturve : Zygena tiburo Giinther, viii, 382.) 

23.—SPHYRWNA Ralinesque, 1810, 
Hammer-head Sharks. 
(Cestracion (Klein) Gill; Zyge@na Cuvier; preoccupied. ) 
(Ratinesque, Caratteri di Aleuni Nuovi Generi, ete.: type Squalus zygena L.) 

Head truly ‘‘hammer”-shaped, the anterior, lateral, and posterior mar- 
gins distinct; nostrils near the eyes, the openings confluent with a 
groove, which extends along most of the front margin of the head. 
Species few, reaching a large size; found in all warm seas. (egdpa, a 
hammer. ) 

32. 8. zygoema (L.) M. & H.—Hammer-headed Shark. 

Width of head about twice its length; first dorsal large; second quite 
small, smaller than anal; pectorals rather large; color gray. <A large 
shark, found in all warm seas; common on our coast from Cape Cod 
southward. 


(Squalus zygena L. Syst. Nature: Zygena malleus Giinther, vili, 381: Zygena mal- 
leus Storer, Fish Mass. 238.) 


SUPER-FAMILY LAMNOIDEA. 
(The Lamnoid Sharks.) 


Famity [X.—ALOPITD. 
(The Thresher Sharks.) 


Body moderately elongate; the snout rather short; mouth crescent- 
shaped; teeth equal in both jaws, moderate sized, flat, triangular, not 
serrated; the third tooth of the upper jaw on each side much smaller 
than the others; gill-openings moderate, the last one above the root 
of the pectorals; no nictitating membrane ; spiracles just behind eye, 
minute or absent; first dorsal large, midway between pectorals and 
ventrals; second dorsal and anal very small; caudal fin exceedingly 
long, about as long as the rest of the body, a pit at its root, a noteh on 
the upper lobe near its tip; lower lobe moderately developed; no caudal 
keel; ventrals: rather large; pectorals very large, falcate. A single 
species, reaching a large size, inhabiting most seas ; known at once by 
the great length of the caudal fin. (Lamnide, part, Giinther, vill, p. 398 ; 


genus Alopecias.) 


10. CARCHARITD—CARCHARIAS. ot 
24.—ALOPIEAS Ratinesque, 1810. 
Thresher Sharks. 
(Alopecias Miiller & Henle; corrected orthography.) 
(Rafinesque, Caratteri di Aleuni N. Generi, ete.: type Alopias macrourus Raf. Squalus 
vulpes Gmelin. ) 

The characters of the genus are included above.  (diwzd-, a fox; 
Latin, vulpes. A. vulpes was known to the ancients as diwz2zfas = fox-like.) 
33. A. vulpes (Gmel.) Bonap.—Thresher ; Fox-Shark ; Swingle-tail; Long-tail Shark, 

A large shark, abounding in all warm seas, especially in the Mediter- 
ranean and Atlantic. It is also occasionally taken on our Pacific coast. 
Known at once by the great length of the tail. 


(Squalus vulpes Gmelin, Linn. Syst. Nat. i, p. 496; Alopecias vulpes Giinther, viii, 393.) 
Famity X.—CARCHARIID:. 
(The Sand Sharks.) 


Body rather elongate, the snout sharp; mouth crescent-shaped, wide ; 
the teeth large, long, and narrow, subulate, most of them with one or 
two small cusps at the base, their edges entire; gill-openings rather 
Jarge, all of them in front of the pectorals ; two dorsals, moderate, sub- 
equal, the anal similar; fins, dorsal well behind pectorals ; caudal well 
developed, with a short basal lobe and a notch toward its tip; no caudal 
keel; pectorals rather short; ng nictitating membrane ; spiracles minute, 
pore-like. Genera 1 or 2, Carcharias Rat. (=Odontaspis Ag.; not Car- 
charias Cuy.=Carcharinus) and “ Hugomphodus” ; species 5. Voracious 
sharks of moderate size, chiefly inhabiting the Atlantic. (Lamnida, part, 
Giinther, viii, 392; genus Odontaspis.) 

* Teeth large, awl-shaped, all or nearly all of them with one or two small cusps at the 
DASCeeepeis ors ere roles aman seimcistic Sais clwisiesefeisin saa ne Gicia WS clSS o/wieiciarare CARCHARIAS, 25. 
25.—CARCHARIAS Rafinesque, 1810. 
Sand Sharks. 
(Odontaspis Agassiz. ) 
(Rafinesque, Caratteri di Aleuni Nuovi Generi, ete.: type, and only species mentioned, 
Carcharias taurus Rat.) 

Characters of the genus ineluded above.  (zdépzapoc, rough.) 

*First and fourth teeth of the upper jaw and first tooth of the lower simple, with- 
out basal cusps. (ugomphodus Gill. ) 
34. C. americanus (Mitch.) Jor. & Gilb.—Sand Shark; Shovel-nose. 

Body elongate, its depth one fifth the length; head rather pointed, 

about .one seventh of the length; fins small, the first dorsal not much 
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larger than the second, both similar to the anal; pectoral fins short, 
obtuse, or truncate; color gray. IL. 4 to 6 feet. 

A small voracious shark with very sharp teeth, rather common on 
our Atlantic coast. 


(Squalus americanus Mitch. Trans. Lit. & Phil. Soc. 1814, i, 483: Squalus littoralis 
Mitch. Am. Monthly Mag. ii, 1818, 328: Carcharias griseus Storer, Fishes Mass. 217: 
Odontaspis americanus Giinther, viii, 392: Eugomphodus littoralis Gill, Proce. Ac. Nat. 
Sci. Phila. 1864, 260.) 


Famity XI.—LAMNID Zé. 
(The Porbeagles.) 


Sharks of large size, with the body stout, the mouth wide, with large 
teeth, and the caudal fin lunate, the two lobes being not very unequal, 
the upper lobe strongly bent upward; caudal peduncle with a keel on 
each side; gill-openings wide, all in front of the pectorals, entirely lat- 
eral, not extending under the throat; first dorsal large; pectorals large ; 
ventrals moderate ; second dorsal and anal very small; a pit at the root 
of the caudal; spiracles minute or absent. Genera 3; species 6 or 
more. Those inhabiting our coasts have been much confused by authors. 
(Lamnide, part, Giinther, viii, 389-392.) 

* Teeth with entire edges. 
a. Teeth without basal cusps, long, flexuous, prismatic, and acute..-IsuRUS, 26. 
aa. Teeth, or most of them, with a small cusp on each side at base, compressed, 


sharp, and’ somewhat triancular 22. - 22272 -5-- esses one eee LAMNA, 27. 
: Oe . p 2 
** Teeth with serrated edges, compressed, and triangular in form..CARCHARODON, 28. 


26.—ISURWS Rafinesque, 1810. 
Porbeagles. 
(Oxyrhina Ag.) 
(Rafinesque, Caratteri di Aleuni Nuovi Generi: type Isurus oryrhynchus Raf.=Oxyrhina 
spallanzanii Bon. ) 

Snout rather long and pointed; first dorsal and pectorals large ; sec- 
ond dorsal and anal very small; caudal peduncle slender; teeth long, 
lanceolate, with sharp entire cutting edges and no basal cusps. (/co-, 
equal; cvpa, tail; the two lobes of the tail being nearly equal, as in all 
the members of this family.) 

*Virst dorsal inserted entirely behind pectorals, nearly midway between pectorals and 
ventrals. (/suropsis Gill. ) 
35. H. glaucus (M. & H.) Jor. & Gilb.—Mackerel Shark. 

This species, if really occurring on our coast, will be known from the 

other Isuri by the position of the dorsal, which is distinetly beliind the 
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pectorals, nearly midway between them and the ventrals. This position 
is represented in DeKay’s figure (Nat. Hist. N. Y. Fishes, pl. 63, fig. 
206). Atlantic Ocean; Cuba (Poey). . 


(Oxyrhina glauca Miiller & Henle, 69: Lamna punctata DeKay (not of Mitchill), 
352: Isuropsis dekayi Gill, Ann. Lye. N. Y. viii, 153: Lamna glauca Giinther, viii, 391.) 


** Dorsal fin inserted close behind the root of the pectorals, much nearer pectorals 
than ventrals. (Jswrus.) 
36. I. oxyrhynehus Raf.—Sharp-nosed Shark ; Mackerel Shark. 

‘“ Preeoral portion of the snout as long as the longitudinal axis of the 
cleft of the mouth, tetrahedral, pointed. Angle of the mouth midway 
between the gill-opening and nostril. Teeth A on each side; long, lan- 
ceolate, with sharp lateral edges, without basal cusps. The third tooth 
on each side of the upper jaw is much smaller than those next to it. Gill- 
openings extremely wide, the width of the first being rather more than 
its distance from the last. Origin of the dorsal fin at a very short dis- 
tance from the base of the pectorals, which are falciform, the length of 
their lower margin being one-fourth of that of the upper.” —(Giinther.) 

(Storer’s figure of ‘ Lamna punctata” (Fish. Mass. pl. 37, f. 1) repre- 
sents, so far as the position of the dorsal is concerned, the present 
European species, instead of the preceding. No mention is made of the 
presence of lateral cusps on the teeth. The occurrence of a true Isurus 
on our coast does not seem, however, to have been verified, although it 
is not improbable.) 


Lamna punctata Storer, Fish. Mass. 225: Lamna spallanzanii Giinther, vill, 390: 
} , ) ) 
Isurus oxyrhynchus Raf. Caratteri, etc.) 


27.—-LAMINA Cuvier, 1817. 


Pcrbeagles. 
(Cuvier, Régne Animal, ii: type Squalus cornubicus Gmelin.) 

Body short and stout, the back considerably elevated ; snout promi- 
nent, pointed; teeth triangular, pointed, entire, each one with a small 
cusp on each side at base; (one or both of these sometimes obsolete in 
the young on some of the teeth ;) gill-openings wide ; dorsal and pectoral 
fins somewhat faleate ; second dorsal and anal fins very small, nearly 
opposite each other; first dorsal close behind the root of the pectorals. 
(Adpva, a kind of shark, from Adyed, a horrible anthropophagous monster, 
into which a daughter of Belus was changed by Juno, because she was 
beloved by Jupiter; a bugbear used by the Greeks to frighten refractory 
children.) 
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37. L. cormubica (Gmel.) Fleming.—Beaumaris Shark; Porbeagle ; Tope. 

Snout conical, pointed, rather longer than the cleft of the mouth; 
teeth x or a on each side (3 or = in European specimens, fide Giinther) ; 
the third tooth on each side in the upper jaw small; first dorsal begin- 
ning over the axil of the pectorals; color gray. A large and _ fierce 
shark of the North Atlantic, not till lately recorded from our coast. (A 
specimen in the Museum of Butler University, from which the above 
account was taken, was obtained by Dr. T. H. Bean at Wood’s Hole, 
Mass.) 


(Squalus cornubicus Gmelin, L. i, 1497; Giinther, viii, 389.) 


28.-CARCHARODON Smith, 18s—. 
Great White Sharks. 


(Sir Andrew Smith, Proc. Geol. Soc. London, —: type Carcharodon capensis Smith = C. 
rondcleti. ) 

This genus differs from Jsurus chiefly in the dentition, the teeth being 
large, flat, erect, regularly triangular, their edges serrated; first dorsal 
moderate, nearly midway between pectorals and ventrals; second dorsal 
and anal very small; pectoral large, ventrals moderate; caudal peduncle 
rather stout; spiracles minute or absent. Sharks of very large size; 
found in most seas. (zépzapos, rough; odd», tooth.) 


38. ©. romdeieti Miiller & Heule.—Man-eater Shark; Atwood’s Shark. 


Body stout, depth about 53 in total length; mouth very large; both 
jaws with five rows of large, triangular, serrated teeth, those in the 
lower jaw narrower, about = in each row ; first dorsal somewhat behind 
pectorals; caudal fin large and strong. Color leaden gray; tips and 
edges of pectorals black (Storer). One of the largest of the sharks, 
reaching a length of fifteen feet and the weight of nearly a ton. It is 
found in all temperate and tropical seas, but is rare on our coasts. 
American specimens have been named C. atiwoodi, but are probably not 
distinct from the European. 


Miiller & Henle, Plagiostomes, 70; Giinther, viii, 392: Carcharias atwoodi Storer. 
’ fo ; 3 ? ’ 
Vishes Mass. 222. ) 


Famity XI.—CETORHINIDZ. 


(The Basking Sharks.) 
Sharks of immense size, with the gill openings extremely wide, ex- 
tending from the back nearly to the median line of the throat; all of 
them in front of the pectorals; mouth moderate, the teeth very small, 
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numerous, conical, without cusps or serratures; no nictitating mem- 
brane; spiracles very small, above the corners of the. mouth; first dorsal 
large, midway between pectorals and ventrals; second dorsal and anal 
small; caudal fin lunate, the upper lobe considerably the larger; caudal 
peduncle keeled; pectorals and ventrals large. <A single genus, with 
probably but one species; the largest of living sharks; inhabiting the 
northern seas. (Lamnida, part, Giinther, viii, 394; genus Selache.) 
29.—_CETORWINWS Blainville, 1810. 

Basking Sharks. 

(Selache Cuvier. ) 
(Blainville, Bull. Soc. Philom. 1810, p. 159: type Cetorhinus gunneri Blainv. = Squalus 

maximus L.) 

The characters of the genus are included above. (zjz07, whale; p07, 
a Shark (Squatina), from py, a file or rasp, the rough skin of the shark 
being used for polishing wood and marble.) 

39. C. maximus (L.) Blainville.—JSasking Shark. 

Body rugose, the skin very rough, with small spines; head small; 
snout blunt; eyes small; teeth in six or seven rows in each jaw, about 
200 in each row; first dorsal large, triangular, over the space between 
pectorals and ventrals; second dorsal much smaller, rather larger than 
anal; tail large. Largest of the sharks, reaching a length of nearly 
forty feet; found in the Arctic seas; straying southward to Portugal 
and Virginia. 


(Squalus maximus L. Syst. Nat.: Selachus maximus Storer, Fish. Mass. 329: Selache 
maxima Giinther, viii, 394.) 


Famity XIII.—RUINODONTIDAL. — 
(The Whale Sharks.) 

Origin of the first dorsal fin somewhat in advance of the ventrals; the 
second small, opposite to the anal; both without spines; a pit at the 
root of the caudal, with the lower lobe of the caudal well developed ; 
sides of the tail with a keel; no nictitating membrane; spiracles very 
small; mouth and nostril near the extremity of the snout; teeth very 
small and numerous, conical; gill-openings wide, the last one above the 
base of the pectorals. Large sharks, of warm seas. Two species are 
known, Rhi>odon typicus from the Cape of Good Hope, and the follow- 
ing. (Ihinodontide Giinther, viii, 396.) 


*Teeth each recurved backward and acutely pointed, swollen, and with a heel-like 
projection in front rising from its) base ....<.:...6 .2dieessss-- Micristopus, 30. 
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30.—_MICRISTODUWS Gill, 1865. 
(Gill, Proc. Ac. Nat. Sci. Phila. 1865, 177: type Micristodus punctatus Gill.) 

This genus is known from its teeth only. These are described as fol- 
lows: “The teeth are fixed and extremely minute, the largest little 
more than a line in length (in a shark 20 feet long) and decrease 
towards the ends of the jaw; they are disposed in regularly transverse 
rows, of which there are 164 to 167 on each side, while in front there 
are 13 to 16 in each transverse row; each tooth is recurved backwards 
and acutely pointed, swollen and with a heel-like projection in front 
rising from its base.”—(Gill.)  (wzpoc, small; fo7é-, an upright projection ; 


od0dz, tooth.) 


AQ. Wi. pumetates Gill. 
A very large spotted shark found in the Gulf of California. (Gill, 
Proc. Ac. Nat. Sci. Phila. 1865, 177.) 


Famity XIV.—HETERODONTID 2. 


(The Port Jackson Sharks.) 

Sharks with two dorsal fins, both provided with spines; the first dor- 
sal opposite to the space between pectorals and ventrals; the second in 
advance of the anal. Body elongated, obtusely trihedral, gradually taper- 
ing from the anal region towards the caudal fin; head high, with the fore- 
head declivous, little prominent; nostrils confluent with the mouth; 
mouth rather narrow, the upper lip divided into seven lobes, the lower 
with a fold; spiracles small, below the lower part of the eye; no nictitat- 
ing membrane; gill-openings rather narrow; dentition similar in both 
Jaws, viz, small obtuse teeth in front, which in the young are pointed, 
and provided with three to five cusps; the lateral teeth large, pad-like, 
twice as broad as long, arranged in oblique series, one series being formed 
by much larger teeth than those in the other series; caudal fin moderate. 
Genera 1, 2, or 3; species about 4; inhabiting the Pacific Ocean. Of much 
interest to paleontologists from their supposed relation to certain extinct 
types. (Cestraciontide Giinther, vill, 417, 418; but Heterodontus has 
priority over Cestracion.) | 
* Branchial region longer than high, the slits being little elongated; molar teeth flat 

and closely contiguous ...-.. .--4-------------. .----- ------ GYROPLEURODUS, 31. 
: 31.—-GWYROPLEURODWS Gill, 1262. 
(Gill, Proc. Ac. Nat. Sci. Phila. 1862, 489; type Cestracion francisci Girard. ) 
The characters distinguishing this group from Heterodontus are thus 


given by Professor Gill: 


14. HETERODONTIDZA—GYROPLEURODUS. 33 


“In the latter genus, the branches of the lower jaw are at first con- 
tiguous and diverge from each other at an acute angle, while in front of 
the oblique whorls of molars, and between the acute teeth of the front 
which encroach on the sides, a cordiform area exists. The lateral or 
molar teeth are numerous, and arranged in oblique whorls, which rapidly 
increase in size to the fifth, behind which they again decrease. The 
branchial apertures are also comparatively large, the first being longer 
than the length of the branchial region. 

“In Gyropleurodus, the branches of the lower jaw are widely separated 
by an interval rounded in front and becoming wider behind, the sides 
themselves being curved outwards; the acute teeth are confined to 
the front and the molar teeth are few and disposed in about four whorls, 
the first three of which slightly increase, while the fourth is almost 
rudimentary. The branchial area is almost oblong.” 

Head short and high, broad, but with subvertical sides; the forehead 
very declivous from eyes, and with the snout wide and transverse, but 
prominent; two blunt, diverging ridges are continued from each side of 
the snout and abruptly merge into the more conspicuous superciliary 
ridges, the interval between which is nearly plane; teeth in front digi- 
tated, with three or four cusps, quincuncially distributed in rows slightly 
converging toward the middle; in the upper jaw, on the sides, molars 
oblong and flattened, arranged in about four oblique whorls, uniform or 
increasing backward, except the last, which is smallest; on the sides of 
the lower jaw, also, are molars oblong, with flattened crowns, and arranged 
in transversely oblique whorls, but decreasing backward (Gill). One 


species known. = (y5po-, ring or whorl; zAevpcv, side; ddvds, tooth.) 


Al. G. frameisea (Grd.) Gill. 

Dorsal fins considerably produced backward at their posterior angle; 
the compressed spine forming about half of the base of each fin; anal 
fin large, directed very obliquely backwards, reaching the root of caudal; 
caudal fin forming about one fourth of the length; color brownish, varie- 
gated with sparsely scattered small black spots all over the body and 
fins. Coast of California (Gill). 

(Cestracion francisci Girard, Proc. Ac, Nat. Sci. Phila. 1854, 196; Cestracion francisco 


Giinther, viii, 416; Gill, Proc. Ac. Nat. Sci. Phila. 1862, 492.) P 
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Famiry XV.—HEXANCHID. 
(The Cow Sharks.) 


Body elongated, somewhat depressed anteriorly, tapering towards the 
caudal fin. Head depressed, oblong and semi-oval or semi-elliptical 
above, with the snout projecting. Eyes submedian or anterior, without 
nictitating membranes. Mouth inferior, large, arched in front, no labial 
fold. Teeth in the two jaws unlike; in the upper jaw one or two pairs 
of awl-shaped teeth, the next six teeth broader, and each provided with 
several cusps, one of which is much the strongest. Lower jaw with six 
large comb-like teeth on each side, besides the smaller posterior teeth. 
Spiracles small, on the side of the neck. Only one dorsal fin, without spine, 
opposite the anal, and similar to it. No pit at the root of the caudal fin. 
Gill-openings wide, siz or seven in number. Genera 2; species 4 or 
more; mostly of the Eastern Atlantic. (Notidanide Giinther, viii, 397- 
399.) 


* Gill-openings seven on each side .... .. 22.2.2 sees fees coe ons eee eee HEPTANCUS, 32. 
32.—H EPTANCUS Rafinesque, 1810. 
Perlons. 
(Notidanus Cuvier, 1817.) 


(Heptranchias Rafinesque, Caratteri di Aleuni Nuovi Generi, etc.: type Squalus 
cinereus Gmelin.) 


Characters same as those of the family with the addition of gill-open- 
ings seven, which separates this genus from Hexancus. (écta, seven; 
ayzoc, bend or sinus, for gill-opening.) 


* Median tooth of lower jaw without central cusp. (Notorhynchus Ayres. ) 


42, Wi. imdicus (Cuvier) Miiller & Henle. 

‘¢Snout short and rounded ; cleft of the mouth broader than long. A 
single median pointed tooth in the upper jaw; the lower median tooth 
with lateral cusps, but without central cusp. The first cusp of the lower 
teeth is much stronger than the others and serrated on its outer margin.”— 
(Giinther.) Dark bluish gray, with many smal] irregular black blotches. 
Tail more than one third of total length. Size large. Cape of Good 
Hope to California; not rare at San Francisco. 

(Notidanus indicus Cuvier, Regne Animal: Notidanus indicus Giinther, viii, 398: Noto- 
rhynchus maculatus Ayres, Proc. Cal. Nat. Sci. i, 72: Notorhynchus maculatus Gill, Proc. 


Ac. Nat. Sci. Phila., 1862, 495, and 1864, 149: Notorhynchus borealis Gill, Proc. Ac. Nat. 
Sci. Phila. 1864, 150. 


16. SQUATINIDZ—SQUATINA. 


SUPER-FAMILY SQUATINOIDEA. 
(The Squatinoid Sharks.) 
Famiry XVI.—SQUATINID.. 


(The Angel Sharks.) 


Ray-like sharks. Body depressed and flat; mouth anterior; teeth 
conical, pointed, distant; pectoral fins very large, expanded in the plane 
of the body, but free from it, being deeply notched at the base; ventral 
fins very large; two small subequal dorsal fins behind the ventrals ; no 
anal fin; caudal fin small; gill-openings wide, subinferior, partly covered 
by the base of the pectoral; spiracles wide, crescent-shaped ; behind the 
eyes; nostrils on the front margin of the snout, with skinny flaps. A 
single genus, with perhaps but one species. Sharks of singular appear- 
ance, inhabiting most seas. (Rhinide Giinther, viii, 430.) 


33.—_SQUATIANA Dumeéril, 1806. 


Angel Sharks. 
(hina Klein.) 


Aldrovandi, Duméril, Zool. Anal. 1806, : type Squalus squutina L. = Squatina an- 
’ YI wi ] 1 
gelus Dum.) 


The characters of the genus are included above. (Squatina, the Latin 
name of S. angelus, from squatus, skate.) 


43. S. amgelus Duméril.—<Angel-fish ; Monk-fish ; Angel Shark. 

Bluish ash-gray above, much blotched and speckled; beneath white ; 
caudal fin short triangular, lower lobe longest; dorsal fins short and; 
high; skin rough, with small stiff prickles, largest along the middle 
line of the back; eyes small. A small shark, with expanded pectorals, 
like a ray, found in most warm seas, not very common on our coasts. 
Our species has been generally considered as distinct from the Euro- 
pean, under the name S. dumerili, but without evident reason. A spe- 
cies considered by Dr. Giinther to be identical with Squatina angelus 
also occurs on our Pacific coast. 


(Squalus squatina L. Syst. Nat.: Squatina angelus Duméril, Zool. Anal. 102: Squalus 
dumerili Le Sueur, Journ. Ac. Nat. Sci. Phila. i, 225: Rhina squatina Giinther, viii, 430: 
Squatina californica Ayres, Proc. Cal. ‘Ac. Nat. Sci. 1859, 29.) 
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ORDER E.—RAL/. 
(The Rays.) 


Gill-openings inferior, slit-like, five in number; spiracles present; no 
anal fin; dorsal fins, if present, inserted on the tail; body typically 
disk-like, broad and flat, the margin of the disk being formed by the 
expanded pectorals. Tail comparatively slender, the caudal fin small. 
With the exception of the Raiide, most or all of the rays are ovo-vivi- 
parous. (Suborder Batoideit Giinther, viii, 434-498.) (Latin, raia or 
raja, a ray.) 

*Tail comparatively thick, usually with rayed dorsal and caudal fins; no serrated 
caudal spine nor separate cephalic fins. (Pachyura.) 

a. Snout saw-like, much produced, armed with strong lateral teeth .. PrisTip&, 17. 


ag. Snout not saw-like. ° 
b. Disk passing gradually into the long stout tail; pectorals not extending to 


GITey STO UU Re ete ese secre rit Nannie nea aac een ere ene RHINOBATID#, 18. 

bb. Disk abruptly contracted at base of the tail. 
ec, Electric organs present; disk perfectly smooth...--..----- TORPEDINIDA, 19. 
cc. Electric organs absent; disk and tail more or less prickly -.----- RAIIDzA, 20. 


** Tail very slender, whip-like, its fins, if any, small and near its base. (Masticura.) 
d. Pectoral fins uninterrupted, confluent around the snout; teeth small. 
TRYGONIDA, 21. 
dd. Pectoral fins interrupted, the appendages on the snout (‘‘ cephalic fins”) 
separate from the pectorals. 


e, Deetharreat-icessellatedé ss scee asec eee e ae eee MYLIOBATIDZA, 22. 
ee. Teeth very small, flat or tubercular..-..... .2...- CEPHALOPTERIDA, 23. 


SUPER-FAMILY PRISTOIDEA. 
(The Pristoid Rays.) 


Famity XVII.—PRISTID ©. 
(The Saw-fishes.) 

Body elongate, depressed; pectoral fins moderate, the front margin 
quite free, not extending to the head; snout produced into a very long, 
thin, flat blade, which is armed with a series of strong tooth-like pro- 
cesses along each edge; teeth in jaws minute, obtuse; gill-openings 
moderate, inferior; spiracles wide, behind the eye; nostrils inferior ; 
no tentacles ; no nictitating membrane; dorsal fins large, without spine, 
the first nearly opposite the ventrals. Caudal well developed, bent 
upwards; a fold along each side of tail. A single genus, with five or 
more species, inhabiting warm seas, sometimes ascending the rivers. A 
family of sharks, Pristiophorida, similarly armed with a “saw,” occurs 
in the Pacific Ocean. (Pristide Giinther, viii, 436-439.) . 


18, RHINOBATIDA— RHINOBATUS. 37 
34.—PRISTIS Latham, 1794. 
Saw-fishes. 
(Latham, Trans. Linn. Soe. ii, p. 276: type Squalus pristis L.—= Pristis antiquorum 
Latham. ) 
The characters of the genus are included above.  (zpfery-, the ancient 


name of the saw-fish, from zpier_-, a sawyer.) 


44. P. antiquorum Latham.—Saw-/ish. 

Anterior dorsal opposite ventrals; caudal fin without lower lobe; ros- 
tral teeth in 16 to 20 pairs, nearly equidistant, stout, provided with a 
cutting anterior edge; the size of the teeth subject to considerable varia- 
tions; caudal fin without lower lobe; color grayish. Length 10 to 15 feet. 
Atlantic Ocean ; common on both shores, especially southward ; probably 
entering rivers. 


(Squalus pristis L. Syst. Naturse: Pristis antiquorum Latham, Trans. Linn. Soe. 1794, 
li, 297; Giinther, viii, 438.) 


Famity XVIIT—RHINOBATIDA 
(The Long-nosed Rays.) 


Shark-like rays. Trunk gradually passing into the long and strong 
tail, which is provided with two well-developed dorsal fins, a caudal fin 
and a conspicuous dermal fold on each side; disk not broad, the rayed 
portion of the pectoral fins not being continued to the snout ; no conspic- 
uous spines, the skin being nearly smooth; no electric organs. Genera 
3 to 5; species about 15; inhabiting warm seas. The form of the body 
is as much shark-like as is that of the shark Squatina. (Rhinobatide Giin- 
ther, viii, 440-448.) 

* First dorsal much behind the ventrals; anterior nasal valves not confluent. 
RHINOBATUS, 35. 
35.—_-RHINOBATUS Bloch & Schneider, 1801. 
(Schneider ed. Bloch, Ichthy.: type Rhinobatus rhinobatus Bloch & Schneider=Rhino- 
batus granulatus Cuy.) 

Body depressed, gradually passing into the tail. Cranial cartilage 
produced into a long rostral process, the space between the process and 
the pectoral fin being filled by membrane. Spiracles wide, behind the 
eye; nostrils oblique, wide; anterior valves not confluent. Teeth ob- 
tuse, with an indistinct transverse ridge. Dorsal fins without spine ; 
both at a great distance behind the ventral fins. Caudal fin without 
lower lobe. (éw, a shark, Squatina; faroc, a skate.) 


38 CONTRIBUTIONS TO NORTH AMERICAN ICHTHYOLOGY—IV. 


45. RK. productus Ayres. 

“The anterior nasal valve is dilated into a very narrow lateral fold, 
seareely projecting beyond the nasal margin. The length of the nostril 
is slightly more than its distance from the lateral margin of the head 
and more than the distance between the inner angles of the nostrils, and 
much less than the width of the mouth, which is very slightly arched. 
Snout produced, the distance between the outer angles of the nostrils 
being * of that between the mouth and the end of the snout. A series 
of small, depressed, polished spines along the median ridge of the back; 
groups of small, polished tubercles on the orbital margin and on the 
shoulder. A broad groove between the rostral ridges, which are sepa- 
rated along their entire length. Snout lighter colored than the rest of 
the body.”—( Streets.) Coast of California and southward. 


(Ayres MSS.; Girard, Proc. Ac. Nat. Sci. Phila. 1854, 196; Streets, Bull. U. S. Nat. 
Mus. vii, 1877, 55: Rhinobatus leucorhynchus Giinther, viii, 444.) 


SUPER-FAMILY TORPEDINOIDEA. 


(The Torpedinoid Rays.) 
Famity XIX.—TORPEDINIDE. 


(The Numb-fishes.) 


Rays with the trunk broad and smooth; the tail comparatively short 
and thiek, with rayed caudal fin, and commonly two rayed dorsal fins 
the first of which is over or behind the ventrals; a longitudinal fold on each 
side of tail; anterior nasal valves conifiuent into a quadrangular lobe ; 
an electric organ composed of hexagonal tubes between the pectoral 
fins and the head. Genera 6; species about 15; large rays. noted for 
their power of giving electric shocks ; found in most seas. (Torpedinide 
Giinther, vili, 448—455.) 

* Dorsal fins two; ventrals separate; spiracles well behind the eyes.... TORPEDO, 36. 
36.—TORPEDO Dunril, 1206. 
Electric Rays. 
(Duméril, Zool. Analyt. p. 102: type Raia torpedo L.) 


Electric rays with the disk very broad, abruptly contracted at the 
tail; two dorsal fins; caudal fin well developed ; ventral fins large, sepa- 
rate; spiracles large, placed behind the eyes; mouth small; teeth pointed; 
skin perfectly smooth. Large rays, chiefly inhabiting the Atlantic. 


20. RAIIDA:—RAIA. 39 


46. T. occidentalis Storer.—Cranp-fish ; Torpedo ; Numb-fish. 

First dorsal more than twice as large as second, placed over the ven- 
trals; spiracles not fringed, their edges smooth; color almost uniform 
black, with obscure darker spots; beneath white; length 2 to 5 feet; 
breadth ? of length, the disk very blunt or almost emarginate in front. 
Atlantic coast ; not very common. 


(Storer, Am. Journ. Sci. Arts, 45, p. 165; Storer, Fishes Mass. 247.) 


47. TW. cahiformica Ayres.—California Cramp-fish. 

Dark grayish brown above, thickly spotted with black; disk broad 
and rounded, forming more than half the entire length; teeth small, 
very sharp. Coast of California. (Ayres.) 

(Ayres, Proc. Cal. Ac. Nat. Sci. 1854, 70.) 


SUPER-FAMILY RAIOIDEA. 
(The True Rays.) 
Famity XX.—RAIID. 


(The Skates.) 

Rays with the disk broad, rhombic, more or less spinous or rough; 
tail stout, rather long, with a longitudinal fold on each side, the skin 
commonly rough with spines; usually two dorsal fins and sometimes : 
‘audal fin present on the tail; pectoral fins extending to the snout; 
ventrals large; no serrated spine on the tail; no electric organs; ovi- 
parous, the eggs being laid in large leathery egg-cases, four-angled, with 
two long tubular “horns” ateach end. Genera 4 or more; species 40, most 
of them belonging to the genus Raia. Skates of generalky small size; 
found in all seas. 

“Caudal fin rudimentary or absent ; pectorals not confluent around the snout; ven- 
Ur AISGeen lyanOLCh ede seers salsa. se/seccicises Cees eiclsoe se eesiee ee Ee coe aot Rata, 37. 
37.—RATA Linneus, 1758. 
Rays. 
(Artedi—Linnieus, Syst. Nat. : type Raia clavata L.) 

This genus, as here understood, comprises all those Ravid@ which have 
the pectoral fins not continued around the snout, the ventrals deeply 
notched, and the caudal fin little developed or wanting; the tail is very 
distinct from the disk, and is previded with two rayed dorsal fins; the 
skin of the body is usually more or less spinous; the dentition differs 
in the two sexes, and the male is usually provided with a differentiated 


patch of spines on each pectoral. Species numerous. 


4() CONTRIBUTIONS TO NORTH AMERICAN ICHTHYOLOGY—IV. 


Our knowledge of the American species has been in a state of great 
confusion until very lately, the first careful comparison of the species 
having been made by Mr. Garman in 1874. On his excellent paper* the 
following account is based. (Raia or Raja, the Latin name of fishes of 
this genus.) 


1.—Atlantie Species. 


* Outline of the disk anterior to the spiracles rounded, not forming an angle at the 
tip of the snout. 
tRows of teeth about 22. 


48. R. erinacea Mitchill.—Common Skate; Little Skate; Tobacco-bozr. 

Form rhomboid, with all the angles rounded; spines largest on the 
anterior extensions of the pectorals, where they are close-set, strong, 
laterally compressed and hooked backwards; smaller ones are scattered 
over the head, above the spiracles, above and in front of the eyes, on 
the back, the median line of which is comparatively smooth, without 
larger median series, except in the young. A triangular patch on the 
shoulder-girdle; inner posterior angles of the pectorals nearly smooth ; 
in the males near the exterior angles of the pectorals are two rows of 
jarge erectile hooks, pointing backwards. Females with groups of small 
scales on each side of the vent; teeth small, the middle ones sharp in 
the males; all blunt in the females; jaws much curved; each side of tail 
with a dermal fold; caudal fins rough, not separate to the base. Color 
light brown, with small round spots of dark brown; females larger than 
the males. L.1 to 2 feet (Garman.) The smallest and commonest of our 
skates; abundant on our coast, especially northward. 

(Raia erinacea Mitchill, Am. Journ. Sci. Arts, xi, 290, 1825: Raia eglantcria Giinther, 


vili, 462; Garman, 1. ¢. 176.) 


-s of teeth 22 (£2 to 110 
tt Rows of teeth 22 (#2 to 32). 


49. R. ocellata Mitchill.—Ocellated Ray ; Big Skate. 

General form and appearance of the preceding; the arrangement of 
spines similar, except that additional rows of spines are present down 
the back and along the sides of the tail; caudal fin not separate, rough 
with small spines; jaws curved. Color light brown, with rounded dark 
spots; a translucent space on each side of the snout ; near the posterior 
angle of the pectoral there is usually (but not always) a large white 
ocellus, with a dark spot in the centre and a darker border; two smaller 
similar spots often present (Garman). Size very much larger than the 





*On the Skates (Rajw#) of the Eastern Coasts of the United States: By S. W. Gat- 
man. <Proc. Bost. Soc. Nat. Hist. xvii, Nov. 4, 1874, pp. 170-181. 
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preceding species, reaching a length of nearly three feet. The egg- 
cases are more than twice as large as those of the smaller species. 


(Mitchill, Trans. Lit. & Phil. Soc. i, 477, 1815: Raia diaphanes, pt.; Storer, Fish. 
Mass. 240; Garman, I. c. 177.) 


** Outline of the disk anterior to the spiracles forming a more or less marked angle 
at the tip of the snout. 


tAngle at tip of snout short and obtuse; rows of teeth $2; body and tail with 
large bucklers. 


50. R. radiata Donovan.—Starry Ray. 


In addition to the spines on the pectorals, head, back, and tail common 
to the preceding species, this species is marked by the presence of large 
spinous plates or bucklers. These are large strong spines, with broad 
stellate or shield-like bases. They are arranged as follows: One or 
two in front of each eye; one on each side between the eye and the 
spiracle; a pair on the shoulder, the smaller in front; and fourteen or 
more forming a dorsal row, beginning just back of the head and extend- 
ing to the caudal. An irregular row of spines on each side of the tail, 
separated from the membrane by a band of shagreen; males with two 
or more rows of claw-like spines on the pectorals. Teeth with a long 
sharp point, rising from the middle and hooking backwards in the male, 
bluntish in the female; females larger than the males and more spinous. 
(Garman). Size medium. L. 14 to2 feet. North Atlantic; found both 
in America and Europe. 


(Raia radiata Donovan, Hist. Brit. Fish..v, pl. 114, 1820; Giinther, viii, 460; Gar- 
man, |. ec. 177: Raia americana DeKay, 260.) 


tt Angle at tip of snout acute, moderately produced; rows of teeth 4%. 


61. R. eglanteria Lacépede.—Drier Ray. 


Prickles comparatively small and very sharp, most numerous on the 
anterior portion of the pectoral, over the head, on the snout, on the 
middle of the back, and on the tail between the rows of larger ones ; 
enlarged spines present around the eyes and spiracles, on the middle of 
the snout, in a median row along the back, and in two rows along each 
side of the tail; these spines very sharp, larger and smaller ones alter- 
nating in the rows; a large spine in the middle of each shoulder; a 
spine between the caudal fins. Color brown, with bands, bars, lines, 


blotches, and spots of darker in the middle of the pectoral; a translu- 
9 
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cent space on each side of the rostrum. (Garman.) lL. about 2 feet. 
Atlantic coasts of the United States ; not very common. 


(Raia eglanteria Bosc, MSS; Lacépéde, Hist. Nat. des Poiss. 11, 103: Raia desmarestia 
Le Sueur, Journ. Ac. Nat. Sci. iv, 100: Raia chantenay Le Sueur, |. c. 103; Garman, 1. 
Ca 95) 


tt Angle at tip of snout much produced, blunt; rows of teeth 33. 


52. KR. levis Mitchill.—Barndoor Skate. 

Angles of the disk more acute than in any of the others; muzzle 
much produced, somewhat shovel-shaped at tip. Spines of the body 
very few and small. Some present above the eyes and spiracles, on the 
snout, along the anterior border of the pectorals, and on the back ; those 
on the back very small. A median dorsal row of larger hooked spines 
extending along the median line of the posterior portion of the back 
and the tail. Usually two lateral rows on the tail. Female rougher, as 
usual among rays. Color variable, brownish, with paler spots, which 
are usually ringed with darker. The largest of our Atlantic species, 
reaching a length of about fourfeet. Virginia northward; not uncom- 
mon. 


(Mitchill, Amer. Monthly Mag. ii, 327, 1817; Storer, Hist. Fish. Mass. 1867, 242; 
Garman, I. c. 180.) 


os. R. granuiata Gill. 


“A remarkable species, with the back and ventral surface covered 
with minute sharp granular ossifications, obtained by Capt. Joseph W. 
Collins on Le Have Bank. <A species of the same type as FR. levis, and 
having 30 to 31 teeth on each side; the back granulated and slate 
colored; the ventrals distinguished by reticulate markings, and the 
claspers slender and scarcely expanded.”  (Gill.) 

(Gill MS.; Goode & Bean, Bull. Essex Inst. xi, 1879, 28.) 


2.—Pacifie Species. 


54. R. cooperi Girard.—Big Skate. 

Disk broad, its widest part behind the middle. Snout long, regularly 
long-acuminate, but not very sharp at tip, the anterior outline of the 
pectoral not much undulated, and little concave. Interorbital space 
very broad, almost flat, slightly depressed in the middle. Supraocular 
ridge scarcely elevated. Eyes small, shorter than the spiracles. Spines 
on body small and few. Two or three small spines around the eye. One 
or two near the centre of the back. Otherwise none on median line of 
back, in front of base of ventrals, where a series of spines begins, feeble 
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anteriorly, but growing larger backward. Females (as in other species) 
with lateral series of spines on the tail. Upper surface mostly covered 
with minute prickles, which are largest on the median line of the back, 
on the tail, and the front of the pectorals. Disk smooth below, except 
anteriorly. Teeth about 48, the jaws rather strongly arched. Disk 
one-fifth broader than long, its width twice the length of the tail. 
Snout 34 in length of disk, 2? interorbital width. Color brown, with a 
dark ring at base of pectorals. Upper surface everywhere with round 
pale spots. The largest of our skates, reaching a length of over six feet. 
The egg-case nearly a foot long. Abundant on the Pacific coast from 
Monterey to Sitka. 


(Girard, U. S. Pac. R. R. Exp. Fish. 372; Jordan & Gilbert, Proc. U. S. Nat. Mus. 
1880, 135. ) 


55. R. rhina Jor. & Gilb. 

Disk broad, the outer pectoral angle sharp, farther forward than in 
R. coopert. Anterior outline of pectoral somewhat undulated and ex- 
ceedingly concave, so that the snout is very long, acuminate, and taper- 
ing to the extreme point. Interorbital space quite narrow, little con- 
eave. Supraocular ridges slightly elevated. Eyes large, much longer 
than spiracles. Spines on body comparatively strong; five to seven 
above the eyes; two or three near the middle of the back; none on 
the median line of the back until opposite the posterior end of ventrals, 
where a series of rather sharp spines begins. Prickles on body above 
rather large, sharp, strongly stellate; those on the snout largest and 
most stellate. Skin above everywhere prickly in the female; the 
prickles small and sparse on the base and edges of the pectorals and on 
ventrals; larger on the median region of the disk. Male with bases of 
fins smooth, and the prickles generally fewer and smaller; anterior 
edge of pectoral with spines. Under side of disk almost everywhere 
prickly in the females, smooth posteriorly in the males. Mouth some- 
what arched. Teeth 4%. Color light brown, nearly plain, with a dark 
ring at base of pectorals, which grows obscure with age. Disk one- 
tenth broader than long, its breadth twice the length of the tail. Snout 
nearly one-third the length of the disk, 5% times the interorbital width. 
L. 24 feet. Monterey to Puget’s Sound; not rare. 

(Jordan & Gilbert, Proc. U.S. Nat. Mus. 1880, —.) 

56. R. binoculata Girard.—Common Skate (of California). 

Disk broad, its widest part well forward; outer angle of pectoral 

blunt; posterior edge convex ; anterior margin of pectoral undulated, not 
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strongly concave; snout rather pointed and projecting at tip, but not 
very long, its acumination being confined to its anterior half. Inter- 
ocular space narrow, deeply and uniformly concave. Eyes large, longer 
than spiracles. Supraocular ridge prominent. Spines on body rather 
stronger than in related species. Four or five over the eye; five or six 
(rarely fewer) along the median line, in front of the middle of the back. 
A series of very small spines along the middle of the back, changing 
opposite the middle of the ventrals into a series of rather strong hooked 
spines. Tail with a strong lateral series in females only, as usual in the 
genus. Prickles on the body small and few. A small band of sparse 
prickles near the median line of back on each side of the median series 
of spines. Snout and interorbital space prickly. No prickles on the 
shoulders or on the fins, except the anterior edge of the pectorals. Be- 
low smooth, except the snout and front of pectorals. Teeth 43. Jaws 
somewhat curved. Color light brown, slightly mottled ; a blackish ring 
at base of pectorals, which becomes faint in the adult. A small dusky 
spot at base of ventrals and on posterior edge of pectorals. Disk one 
tenth broader than long, its breadth twice the length of the tail. Snout 
one-fourth the length of the disk, three times the interorbital width. 
L. 2 feet. Coast of California, from Monterey to Cape Mendocino; 


abundant. 
(Girard, Proc. Ac. Nat. Sci. Phila. 1854, 196: Uraptera binoculata Girard, U.S. Pace. 
R. R. Expl. Fishes, 373 ; Giinther, viii, 464.) 


Var. imermiuis Jordan & Gilbert (var. nov.). 

Differs in the small number and feebleness of the spines and prickles, 
and in the presence of a band of small prickles (in the females) on the 
posteror part of the pectorals, parallel with the edge. Supraocular 
spines almost obsolete. Two or three minute prickles often present at 
the shoulder. A series of minute stellate prickles beginning near the 
middle of the back, becoming hooked spines on the tail. Lateral caudal 
spines scarcely differentiated. A band of small prickles on posterior 


part of the back. Males almost smooth. Santa Barbara, Cal. 


57. KR. steliulata Jordan & Gilbert. 

Disk much broader than long, anteriorly broadly arched ; the snout 
very obtuse, but its tip slightly exserted and acutish ; anterior margin 
of pectorals somewhat undulated and convex; posterior margin very 
convex. <A row of stout supraocular spines; about six spines on the 
scapular region, and a median row of strong spines on the tail. Entire 
upper surface rough with strong stellate prickles; these largest on 
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head, middle of back, and on tail. Under side smooth except ante- 
riorly. Teeth 4$. Color brown, everywhere strongly variegated with 
light and dark colors; a black spot at base of each pectoral, surrounded 
by a pale ring, and this by a black ring ; numerous black spots of various 
sizes, some of them ocellated, scattered over the body; head with black 
_cross-bars. 

Disk one-fifth broader than long; the length of tail more than half 
the width of disk; the snout 44 in length of disk, and 24 times the inter- 
orbital width ; the snout is as long as in binoculata, but much wider, 
appearing blunt and short. 4. 24 feet. Bay of Monterey, California ; 
locally abundant. 

(Jordan & Gilbert? Proc. U. 8. Nat. Mus. 1880, 133.) 


Famity XXI.—TRYGONID. 
(The Sting Rays.) 


Disk usually more or less broader than long ; the pectoral fins uninter- 
ruptedly confluent in front, forming the tip of the snout; tail variously 
formed, usually whip-like, sometimes short and stout, sometimes bearing 
a single dorsal or caudal fin, but never with two dorsals. Usually one or 
more vertical folds of skin on the tail, rarely a lateral fold. Tail generally 
armed with a large, sharp, retrorsely serrate spine on its upper surface, 
toward the base (two or three spines occasionally present). Ventral 
fins not emarginate. Skin smooth or variously prickly or spinous, rough- 
est on the adult. No differentiated spines on the pectorals in the males, 
the sexes being similar. Mouth rather small. Teeth small, paved, usu- 
ally more or less pointed or tubercular. Nostrils near together; nasal 
valves forming a rectangular flap, which is joined to the upper jaw by 
a narrow frenum. Spiracles large, placed close behind the eyes. Skull 
not elevated, the eyes and spiracles superior. Ovoviviparous. Genera 
about 10; species 50. Found in most warm seas, some of them in the 
fresh waters of Central and South America. The large spine on the 
muscular tail is capable of inflicting a severe and even dangerous wound. 


(Trygonide Giinther, viii, 471-488.) 





*Tail stout, provided with a rayed caudal fin.............--....... UROLOPHUS,* 38. 
**Tail slender, without caudal fin. 
t Tail very short, shorter than the broad disk...............-... PTEROPLATEA, 39. 
PiLALewiip=li<e,Lonven than she disk nis esac stools ee sine chews. DASYATIS, 40 
*Tn the key to the families of Raiw, on page 36, the character assigned to Trygonida, 


‘Tail very slender, whip-like, its fins, if any, small and near its base,” does not apply 
to the genus Urolophus, and should be modified. All the ‘‘ Pachyura” have two dor- 
sals and a trace at least of acaudal fin. In the ‘‘ Masticura” one or more of these fins 
are obsolete, and a serrated caudal spine is generally present. 
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38.—-UROLOPHUS Miiller& Henle. 
Round Sting Rays. 
(Miiller & Henle, Plagiostomen, 1337, 173: type Urolophus aurantiacus Miiller & Henle 
= Raia cruciata Lacépede.) 

Disk oval or rhombic, the length and breadth not very unequal, 
Snout rounded or slightly prominent. Skin smooth or somewhat prickly. 
Tail rather short, little if any longer than the disk, muscular, provided 
with a distinet rayed caudal fin; no dorsal fin. Upper part of the tail 
with a strong serrated spine. Warm seas, Size small. (Spd, tail; 
higoc, crest.) 

* Skin perfectly smooth. 
58. U. halleri Cooper. 

Disk nearly round, a little broader than long, with the anterior mar- 
gins straightish, meeting ina slight angle. Snout (from the eyes) longer 
than the width of the interorbital space. Tail somewhat shorter than 
the disk. Skin without spines or prickles. Color light brownish, with 
marblings and wavy lines of yellowish and dusky, sometimes with 
yellowish spots, occasionally with wide, obscure dusky streaks, which 
are crossed by similar transverse streaks. Belly yellowish tinged. 
Coast of California, from Point Concepcion southward; exceedingly 
abundant in sheltered bays. L.12. The smallest of our sting rays. 
Closely related to the Australian U. cruciatus, if not identical with it. 

(Cooner, Proc. Calif. Ac. Nat. Sci. iii, 95.) 
39.—PTEROPLATEA Miiller & Henle. 
(Miiller & Henle, Plagiostomen, 1837, 168: type Raia altavela L.) 

Disk much broader than long, its anterior margins meeting in a very 
obtuse angle, its outer angles more or less acute. Tail very short and 
slender, shorter than the disk, without fin, usually armed with a small 
serrated spine. Skin smooth or very nearly so. Size moderate or rather 
large. Warm seas. (ztepa, fins; zAaréa, broad; zrepuziarecia, an ancient 
name of P. altavela.) 


*Spiracle without tentacle. 


59. BP. maachura (Le Sueur) Miiller & Henle.—Dutterfly Ray. 

Disk scarcely twice as broad as long, covered with perfectly smooth 
skin. Tail about one-third as long as the disk, with a very slight der- 
mal fold above and below. Snout a little projecting, so that the anterior 
edge ofeach pectoral is somewhat concave. Color brownish olive, 
finely marbled with grayish, and finely speckled. Anterior edge of disk 
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with half spots of paler. Tail with four dark blotches above, forming 
half rings. (Caudal spine wanting in all the specimens examined.) Vir- 
ginia to Brazil; not uncommon. 

(Raia maclura Le Sueur, Journ. Ac. Nat. Sci. Phila. 1817, 41; Dumeéril, Hist. Nat. 
Poiss. i, 614; Giinther, viii, 487.) 

60. P. marmorata Cooper. 

Disk about twice as broad as long, covered with perfectly smooth skin. 
Tail 33 in length of disk, with a rather small cutaneous fold above and 
below, the lower fold the ‘onger, the upper about as deep. Interor- 
bital space a little shorter than the snout. Snout slightly prominent, 
but forming a very obtuse angle. Olive-brown, finely mottled every- 
where with darker, the dark forming reticulations around pale roundish 
spots. Tail without dark rings. Caudal spine much smaller than in 
other sting rays ; present in all specimens examined. Coast of Califor- 
nia from Point Concepcion southward; common. 

(Cooper, Proc. Cal. Ac. Nat. Sci. iii, 112.) 


40.—DASYWATIS Ratfinesque. 
Sting Rays. 
( Trygon Adanson. ) 


(Rafinesque, Caratteri di Aleuni Nuovi Gen. 1810, 16: type Dasyatis ujus Ratinesque = 
Raia pastinaca Linnieus. ) 

Disk oval, flat, with rounded angles. Tail very long and slender, 
whip-like, without fin, but often with one or two vertical membranace- 
ous folds. A strong serrated spine toward the base of the tail. Skin 
more or less spinous or prickly, rarely smooth. Teeth smail, paved. 
A few papille usually present in the mouth behind the lower jaw. 
Sting rays of large size, abundant in warm seas. Many of the spinous 
species are nearly or quite smooth when young. (daco-, shaggy or 
rough; s%7s, a skate; hence properly Dasybatis.) 

* Upper candal fold obsolete; lower well developed. (Hemilrygon Miiller & Henle.) 
Gi. D. centrurus (Mitchill) Jordan & Gilbert.—Common Sting Ray ; Clam Cracker; 
Stingarce. 

Disk a little broader than long, its anterior angle obtuse. ‘Tail rel- 
atively stout, about one-third longer than the disk. A well-developed 
fold below, but the upper fold reduced to a mere trace. Disk perfectly 
smooth in the young, with more or less of tubercles along the median 
line of the back and the scapular region in the adult. Buetal papillie 
3. Width of mouth about half its distance from the tip of the snout. 
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Caudal spine 14 times width of mouth. Spiracles very large. Color 
nearly uniform brownish. IL. 8 feet. Cape Cod to Florida; common. 
(Perhaps includes more than one species.) 


(Raia centrura Mitchill, Trans. Lit. & Phil. Soc. N. Y. i, 479: Pastinaca hastata De- 
kay, New York Fauna, Fishes, 373: Trygon hastata Giinther, viii, 476.) 


** Upper and lower caudal folds well developed. (Dasyatis.) 


62. D. sayi (Le Sueur) Goode & Bean. 


Disk rhomboidal, a little broader than long, the muzzle moderately 
prominent. Width of mouth contained about 24 times in the length of 
the snout. Tail with two well-developed folds, the lower fold consider- 
ably the larger, both smaller than in D. dipterurus. Tail slender, 
prickly, nearly twice as long as the disk; its spine extremely long; its 
length 24 times the width of the mouth. Skin smooth in the young, 
becoming roughish with age. Several rather strong recurved spines 
along the middle line of the back. Spiracles moderate. Buccal papillae 
5 (7). Color brownish. South Atlantic States to Brazil. 


(Raja say Le Sueur, Journ. Ac. Nat. Sei. Phila. 1817, 42: Trygon sayi Duméril, 
Elasmobranch. 603: Trygon pastinaca part Giinther, viii, 478.) 


63. D. dipterurus Jordan & Gilbert. 

Disk rhomboid, slightly broader than long, anterior margins nearly 
straight, meeting anteriorly in a very obtuse angle; posterior margins 
curved; lateral angles rounded; tail nearly half longer than the disk, 
with a conspicuous cutaneous fold below and a smaller but evident one 
above; jaws considerably arched; buccal papilla 3; teeth $4. Young 
perfectly smooth. Adult with a row of low but rather stout tubercles 
on the median line of the scapular region and two others on the humeral 
region. Tail with small prickles. Caudal spine long, its length nearly 
3 times the width of the mouth. Color bluish brown, nearly plain. L. 
6 feet or more. Bay of San Diego, California; abundant. 


(Dasybatis dipterurus Jordan & Gilbert, Proc. U.S. Nat. Mus. 1880, 31.> 


64. D. tuberculatus (Lacép.) Goode & Bean. 

Disk rhomboidal, a little broader than long; anterior borders scarcely 
coneave, the posterior almost straight; external angles rounded ; muz- 
zle pointed; tail below with a cutaneous fold, higher and longer than 
the upper fold, covered for its posterior two-thirds with small ossifica- 
tions; tail nearly 24 times length of disk. All the middle of the upper 
surface of the body, from the posterior region of the head to the base 
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of the tail, covered by an armature composed of a very great number 
of small bony tubercles. Along the median line an irregular series of 
tubercles with the base enlarged, almost quadrilateral, the points directed 
backward ; a tubercle on the shoulder girdle on each side of the median 
line. Five papillz inthe mouth. Jaws strongly arched. Very young, 
almost smooth. Uniform brown. (Duméril.) Florida to Brazil. 

(Raia tuberculata Lacéptde, Hist. Poiss. ii, 106: Trygon tuberculata Duméril, Elasmo- 
branch. 605: Trygon tuberculata Giintber, viii, 480.) 

65. D. sabinawms (Le Sueur) Goode & Bean. 

Disk oval-rhomboidal, scarcely longer than broad, the anterior bor- 
ders lightly concave, united by rounded angles to the posterior borders, 
which are longer and a little convex; snout projecting; tail twice as 
long as the body; upper part of the head rough with small spines; on 
the middle of the back a row of tubercles commencing behind the head 
and prolonged on the base of the tail; 5 buccal papille ; two spines on 
each side or the shoulder girdle; tail rough, with two short, low cutane- 
pus folds; mouth strongly arched. Color uniform yellowish brown. 
(Duméril.) “ Distinguished from D. centrurus by the shape of the disk, 

“the shape of the caudal spine, and the wing-like membranes on the 


tail” (Goode in lit.). Perhaps ‘dentical with the preceding. 


(Trygon sabina Le Sueur, Journ. Ac. Nat. Sci. Phila. 1824, iv, 109: Trygon sabina 
Duméril, Hist. Nat. Poiss. i, 607: Trygon tuberculata Giinther, viii, 480, part. ) 


Famity XXII—MYLIOBATID 2. 
(The Eagle Rays.) 


Disk broad; the pectoral fins not continued to the end of the snout,, 
but ceasing on the sides of the head and reappearing in front of the 
snout as one or two fleshy protuberances (cephalic fins), which are sup- 
ported by fin rays. Tail very long and slender, whip-like, with a single 
dorsal fin near its root, behind which is usually a strong, retrorsely 
serrated spine. Nasal valves forming a rectangular flap, with the pos- 
terior margin free, attached by a frenum to the upper jaw. Skull less 
depressed than usual among rays, its surface raised so that the eyes and 
spiracles are lateral in position. Teeth hexangular, large, flat, tessel- 
lated, the middle ones usually broader than the others. Ovoviviparous. 
No differentiated spines on the pectorals in the males, the sexes being 
Similar. Ventrals not emarginate. Genera 3; species about 20. Large 

Bull. Nat. Mus. No. 16——4 


50 CONTRIBUTIONS TO NORTH AMERICAN ICHTHYOLOGY—lV. 


sting rays; inhabiting warm seas. Similar in habits to the Trygonide. 
(Group Myliobatina Giinther, viii, 488-495. ) 


* Muzzle entire. 


a. Teeth in a single series, very broad ......---.----.-- Socmesees AETOBATIS, 41. 

aa. Teeth in several series, the middle series very broad.--....-- MYLIOBATIS, 42. 

** Muzzle emarginate; cephalic fins below the level of the disk; teeth in several 
BELLES? 5) Aso cds See ec se eee oe eee enero RHINOPTERA, 43. 


41.—AETOBATIES Miiller & Henle. 
Bishop Rays. 


(Blainville; Miiller & Henle, Plagiostomen, 1837: type Raja narinari Euphrasen.) 

General form of Myliobatis. Muzzle entire. Teeth flat, broad, form- 
ing a single series corresponding to the middle series in Myliobatis, there 
being no small lateral teeth. Upper dental lamina straight, lower 
eurved, the latter projecting beyond the upper. Free border of the 
nasal valve deeply emarginate. Skin smooth. Tropical seas. (aérd-, 
eagle; Bétis, ray. 


66. A. marimari (Euphrasen) Miiller & Henle. 

Disk twice as broad as long, its anterior borders a little convex, pos- 
terior concave, outer angles pointed. Cephalic fin about one-third 
broader than long. Teeth of the lower jaw straight or more or less 
angularly bent. Tail 3 or 4 times length of disk. Brown, with small 
round pale spots. (Duméril.) Virginia to the Indian Ocean; not very 
common on our coast. 


(Raia narinari Euphrasen, Vet. Ak. Nya. Handl. 1790, xi, 217: Raia flagellum 
Bloch, Schn. 361; Giinther, viii, 492; Duméril Hist. Nat. Poiss. i, 642.) 


42.—MYLIOBATIS C. Duméril. 
Bagle Rays. 

(Duméril in Cuvier Régne Animal, ii, ed. 1, 187, 1817: type Raia aquila Linnieus.) 

Disk broad, the outer angles acute; cephalic fins forming a soft con- 
vex appendage in front of the snout; jaws about equal; median teeth 
very broad, much broader than Jong in the adult, proportionally nar- 
rower in the young; several series of narrower teeth on each side of 
the median series. Free edge of the nasal valve not deeply emarginate. 
Tail very long and slender, with a small dorsal fin and one or more ser- 
rated spines. Skin smooth or nearly so. Size large. In all warm seas. 


(uvdiac, & grinder; Bacic, ray.) 
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67. MI. fremnimwvilliei Le Sueur. 

Disk broader than long, the breadth equal to the length of the tail. 
Skin entirely smooth. A blunt, whitish prominence over each eye. 
Muzzle prominent. Teeth of the main row 4 to 6 times broader than 
long; small teeth in three rows. Reddish brown. Tail nearly black. 
Cape Cod to Brazil; not uncommon. 

(Le Sueur, Journ. Ac. Nat. Sei. Phila. iv, 111: Alyliobatis bispinosus Duméril, Hist. 
Nat. Poiss. 637: Myliobatis acuta Storer, Hist. Fish. Mass. 245.) 


68. MI. califormicus Gill.—California Sting Ray; Batfish. 

Disk not quite twice as broad as long; the wings anteriorly convex, pos- 
teriorly somewhat concave. Cephalic fin very blunt, nearly 4 times as 
broad as long. Tail nearly twice as long as the disk. Ventral large, 
broader than long. Lateral teeth in 3 to 5 series on each side; median 
teeth only 3 to 4 times as broad as long, even in the adult. Skin wholly 
smooth. Color dusky brownish, the young somewhat variegated. San 
Francisco southward; very common on the Pacific coast. 


(Rhinoptera vespertilio Girard, Boston Journ. Nat. Hist. 1857, 544: Holorhinus vesper- 
tilio Gill, Proc. Acad. Nat. Sci. Phila. 1862, 331 (not Myliobatis vespertilio Bleeker) ; 
Gill, Ann. Lyc. Nat. Hist. N. Y. 1865, viii, 137.) 


43.—RHINOPTERA Kuhl. 
Cow-nosed Rays. 
(Kuhl, Miiller, Abhandlungen Ak. Wiss. Berl. 1836, 237: type Rhinoptera brasiliensis 
Miiller = Myliobatis jussieui Cuvier. ) 

Disk broader than long, with the anterior angles more or less acute. 
Snout more or less emarginate on the median line. Cephalie fin emar- 
ginate and placed on a plane below the level of the pectorals, the snout 
thus appearing four-lobed. Free border of the nasal valve not emar- 
ginate. Teeth in 3 to 20 rows, the median teeth more or less enlarged, 
but often smaller than in Myliobatis. Tail long, whip-like, with a small 
dorsal fin and a serrated spine. Tropical seas. (tv, snout; zzepov, fin.) 


69. KR. quadriloba (Le Sueur) Cuvier. 

Disk one-third broader than long; anterior borders almost straight, 
posterior undulated ; muzzle deeply emarginate. Teeth in seven rows, 
the median teeth four times as broad as long. Tail very slender, a lit- 
tle longer than the disk. Skin smooth or nearly so. Color brownish. 
Cape Cod to Florida; not rare. Attains a large size. 


(Raia quadriloba Le Sueur, Journ, Ac. Nat. Sci. i, 44; Giinther, viii, 494; Duméril, 
Hist. Nat. Poiss. i, 648. 
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Famiry XXIIT.—CEPHALOPTERIDZ. 
(The Sea Devils.) 


Rays of enormous size, with the disk broader than long and the pec- 
toral fins not continued on the sides of the head, the anterior or cephalic 
portion developed as two long ear-like appendages. Mouth wide, ter- 
minal or inferior. Teeth very small, flat or tubercular, in many series, 
those of the upper jaw sometimes wanting. Eyes lateral. Nostrils 
widely separated, their valves united, forming a flap as wide as the cleft 
of the mouth. Tail long and slender, whip-like, with a single dorsal fin 
at its base, and with or without a serrated spine. Ventral fins not 
emarginate. Skin more or less rough. Males without differentiated 
spines on the pectorals, the sexes similar. Ovoviviparous. Genera 2; 
species about 7. Largest of all rays and among the largest of all fishes. 
Found in the tropical seas. 

(Myliobatide, group B. Ceratopterina Giinther, viii, 496-498.) 


*Mecthin lower. jaw only : mouth terminal):. = J--fosn2 sa. sae essteosneel se. = Manta, 44. 


44.—M ANTA Bancroft. 
(Ceratoptera Miiller & Henle.) 
(Bancroft, Zobl. Journal, 1828-29, iv, 444: type Cephaloptera manta Bancroft = Raia 
birostris Walbaum. ) 

Disk broader than long, its exterior angles acute, the posterior mar- 
gins of the pectorals concave. Head truncate in front; the cephalic 
fins long, turned forward and inward. Mouth large, terminal. Teeth 
minute, present in lower jaw only. Tail whip-like, often (always?) with- 
out serrated spine. Skin rough, with small tubercles. Two species 
known. (Manta, blanket, ‘‘a name used at the pearl fisheries between 
Panama and Guayaquil to designate an enormous fish much dreaded 
. by the divers, whom it is said to devour after enveloping them in its 


vast wings.”) 


70. Ml. birostris (Walbaum) Jordan & Gilbert.—Sea Devil; Devil Fish ; Manta. 
Disk not quite twice as broad as long. Tail about as long as the disk. 
Teeth in about 100 longitudinal series, which are separated by distinct 
interspaces. Skin of body and tail everywhere covered with small 
stellate tubercles, rendering the surface very rough. Brownish, the 
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margins of the disk darker. (Duméril.) Tropical waters of America; 
north to North Carolina and San Diego. Reaches a width of about 20 
feet. 


(‘‘Raia birostris Walbaum”: Cephaloptera vampyrus Mitchill, Ann. Lye. Nat. Hist. N. 
Y. 1823, 23: Diabolichthys elliotti Holmes, Proc. Elliott Soc. Nat. Hist. 1856, 39: Ceratop- 
tera vampyrus Duméril, Hist. Nat. Poiss. i, 660: Ceratoptera vampyrus Giinther, viii, 498.) 


Supcnass HOLOCEPHALL 
(The Chimeras.) 


The characters of the single order. 


Oxver F.-—HOLOCEPHATIT. 
(The Chimeras.) 


Skeleton cartilaginous. Gill-cavity with four clefts within, but having 
one external opening only, which is covered by a fold of skin, within 
which is a rudimentary cartilaginous operculum. No spiracles. Mouth 
inferior. Jaws without separate teeth, but armed with bony plates. 
Intestines with a spiral valve. No air-bladder. Jaws and palate 
coalescent with the skull. Derivative radii sessile on the sides of the 
basal bones of the limbs, separated from the articulation. Pectoral fins 
normally developed, placed low. Ventral fins abdominal. Tail taper- 
ing. Skin smooth or nearly so; its muciferous system well developed. 
A single family. 


(Holocephala Giinther, viii, 348-352; 6A0¢, solid; xegad7, head.) 


Famiry XXIV.—CHIM ARID. 
7 (The Chimeras.) 


Body elongate, rather robust anteriorly, tapering posteriorly. Head 
compressed. Mouth inferior. Upper lip deeply notched. Nostrils 
confluent with the mouth, separated by a narrow isthmus. Jaws with 
the teeth confluent into four bony laminz above and two below. No 
spiracles. Males with a peculiar cartilaginous hook, armed with prickles 
at the tip, and turned forward on the upper part of the snout. Pectoral 
fins free, placed low. Ventral fins abdominal, many-rayed, provided in 
the male with claspers. Dorsal fin usually divided; anteriorly with a 
very strong spine, which is grooved behind. Caudal fin low, fold-like. 
Skin naked, rarely somewhat prickly. Lateral line present, usually 
with numerous branches anteriorly. Three free gills and two half gills, 
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one on each side. Isthmus moderate; gill-rakers small. Oviparous, 
the egg-cases long, elliptical, with silky filaments. Genera 2 (Chimera 
and Callorhynchus) ; species about 5. Abounding in the seas of temper- 
ate and cold regions. 

(Chimeride Giinther, vili, 349-352. ) 

*Snout soft, not terminating in a cutaneous flap; tail not bent upward..CHIM&RA, 45. 
45.—CHENE AERA Linneus. 
Rat-fishes. 
(Linneus, Mus. Regis. Ad. Frid. i, 53; Syst. Nat.: type Chimera monstrosa L.) 

Head somewhat compressed, the snout bluntish, protruding, fleshy, 
not armed at tip with an appendage. Eyes very large, lateral. Teeth 
rather strong. Lips thickish, the lower with a frenum. Lateral line 
simple on the body, but forking anteriorly, forming several series of 
mucous tubes on the head. Male with a club-shaped, cartilaginous hook 
on the head, above the snout. This hook is curved forward and down- 
ward, and is armed: at its tip with decurved spines. Its tip fits into a 
depression in front of the eyes. Gill-opening small. Pectorals mod- 
erate. Ventrals rather large, with large bifid or trifid claspers in the 
male. Male also with rough appendages at the base of the ventrals, 
protruding from a sheath of skin. First dorsal triangular, preceded by 
a strong spine which is grooved behind and serrated on its edges. Sec- 
ond dorsal and caudal fins low, often more or less notched. Tail ex- 
tending in the line of the axis of the body, sometimes produced in a 
filament. Skin smooth. Fishes of singular appearance; mostly of the 
northern seas; not valued for food. (X(uarpa, Chimera, a fabulous mon- 
ster, with the head of a lion, body of a goat, and tail of a serpent.) 


a. Claspers in the male trifid. (Chimera.) 


Zi. C. plumbea Gill. 

“A Chimera with the snout acutely produced ; the ante-orbital flexure 
of the suborbital line extending little above the level of the inferior 
margin of the orbit; the dorsals close together; the dorsal spine with 
its anterior surface rounded; the ventrals triangular and pointed; the 
pectorals extending to the outer axil of the ventrals ; and the color uni- 
formly plumbeous.” (@ill.) Atlantic coast from Cape Cod northward; 
in deep water. 

(Gill, Proc. Philos. Soc. Washington, Dec. 22, 1877.) 


aa. Claspers in the male bifid. (Hydrolagus* Gill.) 











* Gill, Proc. Ac. Nat. Sci. Phila. 1862, 331: type Chimera colliei. (dep, water ; Aayds, 
hare; from the form of the lips and teeth.) 


~~ — 
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72. C. collizei Bennett.—Rat-fish ; Elephant-fish. 

Body anteriorly stoutish, tapering into a slender tail, which is not 
produced in a filament. Pectorals about as long as head. Dorsal spine 
3 the length of the head. Second dorsal low, highest in front, then 
very low, then higher, ending abruptly just before the beginning of the 
upper caudal fold. A small fold between first and second dorsal, free 
from both. Lower caudal fold higher than upper, neither quite reach- 
ing the tip of the tail. No distinct anal fin. Color grayish, with nu- 
merous round white spots. Both dorsals edged with blackish. I. 2 
feet. Pacific coast, from Monterey northward; very abundant. 


(Bennett, Beechey’s Voy. Zo6l. 71; Duméril, Elasmobranches, 689; Giinther, viii, 
350.) 
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ADDENDA TO MARSIPOBRANCHII, ELAS- 
MOBBRANCHTY, WUC. 


Norr.—The first forty-one pages of the present work were printed in 
the spring of 1879, more than a year before work was resumed on the 
remaining part. Meanwhile numerous additions have been made to our 
list of sharks, which may be noticed here. A few errors may also be 
corrected. 

Page 2, last line: For “‘ Epigonopterus” read Epigonichthys”. 

Page 3: For “B. caribeum” read “1. B. lanceolatum (Pallas) Gray”. 
The Lancelet occurs also on the coast of Southern California. 

Page 6: For “3. B. stoutt Lockington” read: 

“3. B. dombeyi Miiller. 

‘ Plum-color or purplish, the edge of the lower fold only pale. Gills 
usually 12-11. Teeth 10 in each series. L. 20 inches. Snout 20 times 
in total length; head to first gill-opening 44; branchial region 8; tail 
8. Coast of California and southward ; not rare. Burrowing from the 
gill-openings or the eyes into, the flesh of large fishes, and soon leaving 
nothing except the head, skin, and skeleton. 


*(Gastrobranche dombey Lac.; Miiller, Mém. de l’Acad. Berlin, 1834, 80: Bdellostoma 
polytrema Grd.; ete.)” 


Page 7: Lampetra (Entosphenus)* tridentatus and L. plumbea are per- 
haps generically distinct, as the lingual teeth in the former are pectinate 
and in the latter obscurely tricuspidate. The diagnosis of Lampetra 
should be modified accordingly. 

Page 8: “5. L. epihexodon” and “6. LL. astori” should be suppressed, 
as they are probably identical with H. tridentatus. 

Page 13: For “GINGLYMOSTOMATID” read “ SCYLLIIDA”; and 
under “i” for “ventrals” read “ pectoral”. 

Page 15: Somniosus microcephalus is abundant on the Pacifie coast 
from Cape Flattery northward. Twelfth line from the bottom: For 
“‘nectorals” read “ ventrals”. 

Page 17: Instead of “ Family VI.—Ginglymostomatide”, ete., read : 





* Gill, MSS. Proc. Ac. Nat. Sci. Phila. 1862, 33, not characterized. (evroc, within; 
o¢nv, wedge; from the small maxillary tooth wedged in between the others. } 
57 
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“ Famity VI.—SCYLLUDA. 
(The Roussettes.) 


“Sharks with two dorsal fins, without spines, the first above or be- 
hind the ventrals. Anal fin present, usually below the second dorsal; 
caudal fin rather long, with or without a basal lobe. Tail not keeled. 
Spiracles present. No nictitating membrane. Last gill-opening above 
the root of the pectorals. Mouth usually broad, with small teeth, sev- 
eral series being in function. Teeth with a median cusp, and 1 to 4 
small ones on each side. Usually a distinct furrow at the angle of the 
mouth. Nostrils near the mouth, sometimes confluent with it, some- 
times provided with cirri. Oviparous. Coloration often variegated. 
The egg cases quadrate, with prehensile tubes at the angles.* Sharks 
of the warm seas. Genera 8 or 9; species about 30. 

“(Seylliide, Giinther, viii, 400-414.) 

*«* Nostrils confluent with the mouth; caudal bent upwards, with basal lobe. (Gin- 
glymostomatine. ) 
““a, Teethin both jaws in many series, each with a strong median cusp, and one or 
two smaller cusps on each side; nasal cirri present.--- - GINGLYMOSTOMA; 13. 
¢** Nostrils not confluent with the mouth; caudal not bent upwards. (Scylliine.) 


“‘b. Nostrils separated by an isthmus; no nasal cirri; tail not serrated. 
; ScyLuium, 13 (0). 


*13.—GINGLYMOSTOMEA Miiller & Henle.” (See page 18.) 
as (b).—_SCY ELLIO MM Cuvier. 


“(Cuvier Regne Animal ed. 2, 1829: type Scyllium catulus Cuy. = Squalus stellaris Gmel. ) 

‘“‘ Body rather stout. Head more or less short and broad, the snout 
low and blunt. Mouth rather large. Teeth small, sharp, tricuspid, in 
about four rows. Labial fold small or obsolete. Nostrils not confluent 
with the mouth, separated by a broad isthmus from each other, each 
with a free flap and no cirrus. Spiracle moderate, close behind the 
eye. First dorsal beginning over ventrals; second dorsal nearly over 
anal. ‘Tail slender, not much bent upwards. Spotted. Warmer parts 
of the Atlantic and Pacific. As here understood, distinguished from 
Scylliorhinus Blainville, 1816 (S. caniculus L.), by the separate nasal 
valves. (extdkeov, a Shark from 6z5dhw, to tear.) 


*** Head very broad and depressed, broader than long. (Cephaloscylliumt Gill.) 





*In Heterodontide the egg-cases are without tentacles and spirally twisted. Except 
the Scylliide and Heterodontid@, our sharks are all ovoviviparous. 

+ Gill, Ann. Lye. Nat. Hist. N. Y. 1861, 412: type Scyllium laticeps Duméril. (xegary, 
head ; oxbAAcov, Seyllium.) 
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698 (b). S. vemtriosum Garman.—Swell Shark. 

“Grayish, tinged below with yellowish. Back with black cross-bars, 
upper parts with large round black spots; sides also with small whitish 
spots. Head very broad and depressed, broader than long, and not half 
as deep as broad. Snout very blunt, projecting little beyond the mouth. 
Mouth very broad, little arched, with only a trace of labial fold. Teeth 
similar in both jaws, small, tricuspid, in about four series, ¢¢ in number. 
First dorsal beginning over middle of ventrals ; second dorsal beginning 
behind front of anal and ending before end of anal. Whencaught, this 
shark inflates its stomach with air, like the Tetrodontidea, till its diam- 
eter is one-third its whole length. It will then float belly upward on 
the water. L. 24 feet. Monterey to Chili; very abundant in Santa 
Barbara Channel. A small, voracious shark, often taken in lobster- 
pots. 

*¢(Garman, Bull. Mus. Comp. Zodl. vi, 167: 1880, ??. Scylliuwm laticeps Aug. Duméril, 
Rev. et Mag. Zool. 1853, 84, pl. 3, fig. 2: Cephaloscyllium laticeps Jordan & Gilbert, 
Proc. U. S. Nat. Mus. 1880, 40.) ” 

Page 19, in key, after “a”, add: 

“‘y. Embryo not attached to the uterus by a placenta; teeth all obtuse, without basal 


CUSPSeseee sem ei eae ase elects cio seh Saree atc em cere see MUSTELUS, 14. 
‘“‘yy. Embryo attached to the aienis by a placenta; some of the teeth pointed, each 
Withoneor two basalicuspsss-s.0co-s0--2- 22-5 seo RHINOTRIACIS, 14 ()).” 


After “ff” add: 


“‘z, First dorsal nearer ventrals than pectorals ; embryo not attached to the uterus by 


a placentasensac < sscwine | Aaah seisisses coeds Ses saelste- fects CARCHARINUS, 18. 
‘zz, First dorsal nearer pectorals than ventrals; embryo attached to uterus by a pla- 
COMGA Sse cine a olaiseinyas oresinien cal aa oaeitise/os sindc ues scesesces EvuLAMIA, 18 (6).” 


After “ff” add: 
“fff. Teeth in upper jaw serrate at base, in lower jaw entire.... HYPOPRION, 19 (b).” 
Page 20: Erase “20. Mustelus californicus”, which is doubtless iden- 
tical with Mustelus hinnulus, and add: 
“44 (>). _RHINOTRIACIS Gill. 
**( Pleuracromylon Gill, 1864.) 
**(Gill, Proc. Ac. Nat. Sci. Phila. 1862, 486: type Rhinotriacis henlei Gill.) 


‘Characters of the genus Mustelus, except that each embryo is at- 
tached to the uterus by a placenta. The teeth are sharper, some of them 
being pointed, and with one or more short basal cusps. Warm seas. 
(bu, snout; tpstaxes, Triacis.) 
**20.—R. henlei Gill.” 

(See text, “22. T. henlei”; coast of California; not uncommon.) 
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662@ (>). KR. laevis (Risso) Jordan & Gilbert. 

“A small shark resembling Mustelus hinnulus and R. henlei, but differ- 
ing from the former in the dentition and in the attachment of the em- 
bryo to the uterus by a placenta, and from the latter in the blunter 
teeth. Only those in the posterior part of the upper jaw have a basal 
cusp, and these usually but one only.. This species is found on the 
coast of Europe and Africa, and is accredited to our Atlantic fauna by 
Giinther (viii, 386). 

“«( Mustelus levis Risso, Europe Méridionale, tii, 127: Mustelus levis Giinther, viii, 385: 
Pleuracromylon levis Gill, Proc. Ac. Nat. Sci. Phila. 1864, 148; not of Jordan & Gilbert, 
Proc. U.S. Nat. Mus. 1880, 52, = Rhinotriacis henlei.)” 

Page 21: Galeorrhinus galeus, the ‘Oil Shark”, is very abundant on 
the coast of California, especially southward. Its teeth are coarsely 
serrated on the outer margin near the base only. Galeocerdo tigrinus 
also ranges northward to San Diego on the Pacific coast. 

Pages 22: Carcharinus glaucus occurs on the coast of California. 

Page 22: Instead of “**” insert: 


“a8 (b).—_EULAMIUEA Gill. 
“(Gill, Ann. Lyc. Nat. Hist. N. Y. 1861, 401: type Carcharias lamia Risso.) 


“ Body rather robust, the head broad and depressed ; mouth inferior, 
with the teeth in both jaws strongly serrated in the adult; less so or 
entire in the young; those in the upper jaw broad, those below narrow, 
straight, and nearly erect. No spiracles. First dorsal large, placed not 
far behind pectorals. Pectorals faleate. Second dorsal small. Em- 
bryos attached by placentz to the uterus as in Scoliodon and Rhinotria- 
cis.* (In Carcharinus placente are not developed, according to Auguste 
Duméril, Hist. Nat. des Poiss. i, 244.) Species numerous. (<v, well; 
Japea, Lamia or Lamna, a fabulous monster, from Jaydc, devouring 
hunger.)” 

Page 22: The species of “Hulamia” should stand as: 

626. HE. obscura (Le 8.) Gill”, “27. H. milberti (M. & H.) Gill”, and 
“97 (b). H. lamia (Risso) Gill”. 

Page 23: Under “2. lamia” add: 

66297 (>). E. Lamia (Risso) Gill.—Bay Shark. 
‘“‘ Body robust, the back elevated. Head broad and flat; the snout 





* So far as known to us, the embryos in all our ovoviviparous sharks except Eula- 
mia, Scoliodon, and Rhinotriacis are without placenta. 
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long, but wide and rounded, its length from mouth greater than dis- 
tance between nostrils, which are nearer snout than angle of the mouth. 
Eye moderate. Teeth 34, their form as in 7. lamia, the upper regularly 
triangular, without notch, narrow in the young, the lower narrowly tri- 
angular, erect, on a broad base, all the teeth distinctly and evenly ser- 
rated. First dorsal beginning at a distance a little less than its own 
base behind the pectorals, and ending at a point a little more than its 
own base behind the ventrals. Height of first dorsal two-thirds the 
depth of the body; pectoral reaching past first dorsal. Second dorsal 
very small, not one-sixth the height of the first, smaller than anal and 
nearly opposite it. Tail 34 in length. Color plain light gray. Warm 
seas north to San Diego Bay. 

“Our specimens differ from descriptions of H#. lamia in not having 
the first dorsal higher than the body, and inserted close behind the root 
of the pectorals. In EH. obscura and EH. milberti the upper teeth are 
deeply notched on the outer margin”. 

Page 24: After ‘‘Isogomphodon limbatus” add: 


649 (b).—_HYPOPRION Miiller & Henle. 
““( Hypoprionodon Gill. ) 
“(Miiller & Henle, Plagiostomen, 1837, 34: type Carcharias macloti Miiller & Henle.) 


‘“‘Characters essentially as in Hulamia, but with the lower teeth entire, 
the upper teeth coarsely serrated at base only, on one or both sides: 
lower teeth erect. (5x0, below; zpéov, saw; the upper teeth being ser- 
rated at base.) 

OS, Hi. brevirostris Poey. 

““Snout obtuse; teeth of the upper jaw with the base serrate on both 
sides; pectoral fins moderate. Bluish, fins without black spots. (Poey.) 
West Indies; occasional on our Gulf coast. 

““(Poey, Synopsis Pisce. Cubensium, 1868, 451: Carcharias brevirostris Giinther, viii, 
362.)” 

Pages 26, 29, 30, 31: Sphyrna zygena, Lamna cornubica, Carcharodon 
rondeleti, Cetorrhinus maximus, and a species of Isurus (probably I. oxyr- 
rhynchus) occur on the coast of California. 

Page 34: For the key to genera substitute: 


ioe Gril | -ODEMAN CS Six OM GACH) SIMO esc cae nacne veces bate ceectecee HEXANCHUS, 31 (D.) 
— Gill-openings seven on each Sid6. 2. vo. 22S ecede sc lee es aces HEPTRANCHIAS, 32. 
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6638 (b).—_ HIE MXANCEIUS* Rafinesque. 
“¢( Notidanus Cuvier.) 


*‘(Rafinesque, Caratteri di Aleuni Nuovi Generi, etc. 1810, 14: type Squalus griseus 
Linneeus. ) 

“ Branchial apertures siz on each side; otherwise essentially as in Hep- 

tranchias. Two species known. (£&, Six; eyzoc, bend or sinus; for gill- 
opening.) 
664 (>). EX. corimus Jordan & Gilbert.—Shovel-nosed Shark. 

“Color almost black, unspotted; a grayish lateral streak. Head 
large, broad, depressed and blunt. No median tooth in upper jaw. 
About six pointed teeth in front of upper jaw, all entire and without 
basal cusps. Next three teeth with entire edges and a single cusp on 
the outer margin. Remaining teeth of upper jaw serrate on the inner 
margin, and with two or more basal cusps on the outer. Median cusp 
of lower jaw very small. Other teeth with six cusps, the first the 
largest, the others regularly smaller, the inner edge in the adults ser- 
rated. Tail long, twice as long as head, a little less than one-third the 
total length. Scales on upper edge of tail enlarged. Monterey to Pu- 
get’s Sound. 

“(Jordan & Gilbert, Proc. U.S. Nat. Mus. 1880, 352.) 


“32. HEPTRANCHEAS Rafinesque. 


“*( Notorhynchus Ayres. ) 
s 


‘‘(Rafinesque, Caratteri di Alcuni Nuovi Generi, etc. 1819, 13: type Squalus cinereus 
Gmelin. ) 

‘Gill-openings seven on each side. Three species known. (ézrd4, seven; 
Boayyra, gills. The change of this name to “ Heptanchus” is hardly justi- 
fiable.) 

42. HW. maculatus (Ayres) Girard. 

“Sandy gray, with some round black spots, larger than the pupil, 
rather sparsely placed. Head rather depressed; the snout broad, 
rounded ; the nostrils near its tip; spiracles large, nearer the gill-open- 
ing than the eye; a long furrow at the angle of the mouth. No median 





*The necessities of nomenclature often require the substitution for the name of 
the typical genus of a family of some less familiar but earlier name, as Hexanchus 
for Notidanus, Carcharias for Odontaspis, Dasybatus for Trygon, etc. It is probably un- 
necessary to change well-known family names to accord with these changes. Among 
our sharks it is perhaps better to retain the old family names Odontaspidide, Notidani- 
de, Cestraciontide, instead of Carchariidw, Hexanchidw, and Heterodontide, as given in 
the text. The name Carchariid@, used by various authors for the Galeorrhinide, is in- 
eligible, because the name Carcharias rightfully belongs to a genus of another family. 
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tooth in upper jaw. Twosmall teeth near together in front, simple and 
pointed; two a little larger, behind and outside of these, then two 
others directly behind the first pair. Next, on each side, a tooth much 
larger, pointed, with a conspicuous cusp on the outer side at base, and 
one or more denticulations beside. The other teeth are larger, similar, 
but more serrated and more oblique, approaching the lower teeth in 
form. The median tooth in the lower jaw is broad, with a small median 
cusp and two or three larger lateral cusps on each side. The other 
teeth, 6 on each side, are much broader than high, with about 4-6 sharp 
outward-directed cusps. The first cusp is longest and bears a small 
tooth near its base. These teeth are quite similar and increase slightly 
in size outwards. Tail long, 2? in total length, the caudal fin mostly 
below it. Anal small, just behind the smalldorsal. Coast of California 
and northward; common. 

*( Notorhynchus maculatus Ayres, Proc. Cal. Acad. Nat. Sci.i, 72; not Notidanus indicus 

Cuvier, etc.)” 

Page 36, fourth line: After “small” add “or wanting”. 

Under “*”, after “ thick”, instead of “ usually with rayed”, etc., read 
“with two dorsal fins”. 

Under ‘‘**”, instead of the text, read: “ Tail with one dorsal fin, or 
none.” 

Page 58: After “ Rhinobatus productus” add: 

“§ Anterior nasal valve prolonged to the internal angle of the nostrils; snout not 
elongate. (Syrrhina* Miiller & Henle.) 
45 (b). R. exasperatus Jordan & Gilbert. 

“ Disk rhombic, about as broad as long. The snout prominent, but 
bluntish at tip, anterior margin of pectorals forming less than a right 
angle. Eyes rather large. TRostral ridges separate their whole length. 
Tail stout, depressed, with a narrow lateral fold, upper surface entirely 
covered with stout, close-set, stellated prickles of different sizes, largest 
on the bases of the pectorals and smallest on the outer edges of the fins, 
those on the tp of snout and anterior edge of the pectorals not enlarged. 
Stout, bluntish, slightly recurved spines present as follows: One at the 
upper anterior angle of the eye and two behind it; one large one at the 
middle of the shoulders, in front of which are two others; two serieg on 
the shoulders outside the median line, the inner of two, the outer of two 
to four; a series of about a dozen on the median line of the back and 
tail; no lateral series on the tail. Sexes similar.. Under side covered 








*Miiller & Henle, Plagiostomen, 113: type Syrrhina columne M. & H. (ovr, to- 
gether; piv, snout.) 
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with shagreen, made of triangular depressible asperities. Region from 
the nostrils to the shoulder girdle smooth, except the lower lip. A few 
other small naked areas below. Upper lip developed. Teeth 22. Color 
brown, mottled and barred with blackish; a black blotch on hinder part 
of pectorals below. ‘Tail rather shorter than disk. First dorsal not far 
behind ventrals. Snout one-fifth the length of disk, twice the interor- 
bital space. San Diego Bay; abundant. Only young specimens known, 
but it is probably ovoviviparous and therefore not a Raioid. 

““( Platyrhina exasperata Jordan & Gilbert, Proc. U. 8. Nat. Mus. 1880, 32: Zapteryx 
exasperatus Jordan & Gilbert, Proc. U.S. Nat. Mus. 1880, 53: Trygonorhina exasperata 
Garman, Bull. Mus. Comp. Zo6l. 1880, 170.) 

**45(c) KR. triseriatus Jordan & Gilbert. 

“Disk broad, ovate, broader than long. The snout very bluntly 
rounded, not projecting, the angle formed by the pectorals anteriorly 
very obtuse; anterior outline of the pectorals slightly convex, not undu- 
lated. Tail very stout, much longer than the disk, its edges with a 
broad fold, broader than in &. exasperatus. Pectoral fins extending 
almost to the tip of the snout; rostral ridges wide apart, converging, 
inclosing a triangular area. Eyes small, wide apart, the broad spira- 
cles close behind them. Caudal fin well developed above and below. 
Dorsals similar, their posterior free margins very convex. Mouth 
broad, its width nearly equal to its distance from tip of snout, a deep 
crease passing around it behind, in front of which the lower lip has three 
folds of skin; upper lip not developed, a fold of skin passing from the 
angle of the mouth on either side to the inner angle of the nostrils, 
thence straight across, inclosing a depressed trapezoidal /\-shaped area, 
bound below by the curved outline of the upper jaw. In this are three 
cross-folds of skin. Teeth £° Gill-openings narrow. Skin every- 
where, above and below, covered with fine shagreen, the prickles coarser 
on the anterior outer margin of the pectorals ( ¢ ), where are two or three 
rows of retrorse spines. Four strong spines on the tip of the snout, 
forming a rhombic figure; four or five spines around each eye. A long 
Series of very strong spines along the median line of the back and tail, 
and a series of similar ones on each side of the tail; a single strong spine 
on the outer edge of the shoulder-girdle and two between this and the 
median series. Color light olive brown, without distinct markings. L. 2 
feet. Breadth of disk one-tenth more than its length; tail usually half 
longer than disk ; snout two-ninths of length of disk, not half longer 
than width of interorbital area. Coast of California from Point Concep- 
cion southward; abundant. In spite of its resemblance to the Raioid 
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genus Platyrrhina, this species proves to be viviparous. It is, there- 
fore, referred to the Rhinobatida, the oviparity of Raiidw being the only 
character distinguishing the two families. 

“(Platyrhina triseriata Jordan & Gilbett, Proc. U. S. Nat. Mus. 1880, 36.) 

45 (d). KR. lemtigimosaus Garman. 

**Grayish, with small paler spots, uniform below. Outline similar to 
that of R. productus. Snout long and narrow, its ridges close together 
throughout. Eyes large, twice as large as spiracles. Interorbital space 
narrow, concave, as wide as nostrils or the interspace between them. 
Distance between outer angles of nostrils more than half the snout. 
Mouth straight, its width not'quite twice the interorbital space. Dorsal 
and preocular spines very small; 5 larger spines on tip of snout. Su- 
praocular and scapular spines obsolete. L.22 inches. Width 3 in length; 
tail about 2; snout to the mouth 53. Coast of Florida. (Garman.) 

(Garman, Bull. Mus. Comp. Zod]. 1880, 168.)” 


Page 47, genus Dasyatis: The following synopsis of the American 
species of the genus Dasyatis, or better Dasibatis, has been prepared at 
our request by Mr. Samuel Garman, of the Museum of Comparative 
Zodlogy. It was received too late for insertion in the text. We, there- 
fore, place it here in the form in which it was written by its author: 


THE AMERICAN SPECIES OF THE GENUS DASIBATIS.* 


By SAMUEL GARMAN. 


Tail more than twice the length of the disk, = 
keeled on the top ; 
snout acute, pointed ; tail very long, round ...--..-...........-.-- tuberculata 
snout Mot prominent tail compressed: .2--\-2acee o--- ose sce n-scce,coenie= longa 
round on the top, compressed, with lateral series of large tubercles ; 
snout not prominent; anterior margins slightly sinuous -...--..--.-. centrura 
snout prominent, with a series of long, narrow, depressed tubercles on the 
ALU CRO MUMOUD AC Lusmcam tee meee sees ccas Samer soaicisee aa emcieet lata 


Tail less than twice and more than one and a half times the length of the disk, 
with two expansions ; 


disk sibemcular; snout prominent --.... 0.6.55 1s occ cece ce ene e oo --=-8Q0iNe 
disk quadrangular; snout not prominent ..-..-..-....--+---.----------- sayi 
keeled on the top, with an expansion below; with three series of tubercles on the 
SHOULGELA ee Peep riat eee ee lace ance Seem cnieccas wine sane cnea:=as <AStOla 


Tail less than one and a half times the length of the disk, 
with two expansions; 
mouth with five papille.......... ....... SEE eel ore te oats oie ieielel'='=\5)s/2'= brevis 
AMOULNA WALL UDEeOspapilles eta tees eRe ee cn CF osteo. dipterura 





*Dasybatus Walbaum, Kleinii Ichthyol. Enod. sive Index rerum, ete. 1793, 35: type 
Raja pastinaca L. This use of the name has precedence of ‘‘Dasyatis” Raf. 


Bull. Nat. Mus. No. 16 5 





oe 
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DASIBATIS TUBERCULATA. 


Raja tuberculata Lacép. ii, p. 106, pl. 4, fig. 1. 

Raja tuberculata Shaw, Gen. Zo6l. v, pt. 2, p. 290, pl. 127. 

Trygon gymnura Miill. Erman’s Reise um die Erde, p. 25, Taf. 13. 
Trygon osteosticta Miill. 1. c. p. 25, Taf. 14. 

Trygon tuberculata Duméril, Elasmobr. p. 605. 

Trygon tuberculata Giinther, Cat. viii, p. 480. 

Disk quadrangular, a little wider than long. Snout produced, sharp 
pointed. Anterior aud posterior margins nearly straight, the anterior 
curved near the outer angle to meet the posterior, and the latter curved 
near the hinder angle to meet the inner. Tail nearly three times the 
length of the disk, with a slight ridge above and a narrow cutaneous 
expansion below, roughened with small spines similar to those on the 
head, bearing a long serrated spine. A row of elongated tubercles on 
the dorsum and anterior portion of tail and one or more smaller ones on 
each shoulder. The posterior tubercles of the median row are so much 


elongated as to resemble the spine. Mouth much undulated, with three 


papilla. Teeth small, unequal. Color yellowish to olivaceous brown, 
darkening with age. The young are without scales or tubercles. As 
the animal grows older and the tubercles appear a few scattered asperi- 
ties appear on the head; still later these increase in number and size to 
such an extent as to cover the head and dorsum with a heavy coat of 
mail made up of the closely-set flattened scales. The tubercles of the 
back cease growing as the scales enlarge, and ultimately there is little 
distinction between them. Usually the tubercle on the middle of the 
pectoral arch is larger; those on the tail continue to increase in size 
with age. A young female measures in length of body 9.9, length of 
tail 28.2, and width of disk 11.6 inches. 
Cannavierias, Surinam, Para, Bahia, and Rio Janeiro. 


DASIBATIS LONGA. 
(Garman, 1880, Bull. Mus. Comp. ZoGl. vi, p. 170.) 

Disk quadrangular, about one-sixth wider than long. Margins nearly 
straight, anterior meeting in a blunt angle on the end of the snout. 
Outer angles rounded, posterior blunt. Ventrals rounded. Tail more 
than twice as long as the body, roughened with small asperities, de- 
pressed anteriorly, compressed behind the spine, keeled above the com- 
pressed portion, with a long, narrow cutaneous expansion on the lower 
side. Mouth curved with five papilla. A row of small tubercles behind 
the head on the shoulder girdle. It is likely that larger specimens are 
provided with tubercles on back and tail. 
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Distinguished from D. lata by the shape of the snout and disk and 
the keel on the tail, and from D. centrura by the straight margins of the 
pectorals and the keel. 

One specimen secured at Acapulco, Mexico, by Prof. Alexander 
Agassiz. One light-colored, reddish-brown specimen from Panama by 
the Hassler Expedition. 

Length of body 11.5, tail 28, and width of pectorals 13.8 inches. 
Length of body of second specimen, 9.3, tail 24.5, and width of pectorals 
11.2 inches. 

DASIBATIS CENTRURA. 


Raja centrura Mitch. Trans. Lit. & Phil. Soc. N. Y. i, p. 479. 
Trygon centrura Linsley, Silliman’s Am. Jour, Sci. & Arts, 47, 1844, p. 166. 
Trygon centrura Gill (name only), Cat. Fish. E. Coast N. Amer. p. 34. 


Disk quadrangular, about one-fourth wider than long. Anterior mar- 
gins sinuous, concave opposite the eyes, convex toward the slightly pro- 
tuberant snout and rounded outer angles; posterior straighter, a very 
little convex; inner convex. Hinder angles blunt. Ventrals truncate, 
with rounded angles. Tail more than twice as long as the body, much 
compressed, rounded above, with keel and cutaneous expansion below, 
with one or more strong serrated spines at the termination of the ante- 
rior fifth of its length, rough on all sides with spines or tubercles. Tull 
half grown the young are naked; as they approach maturity broad 
stellate-based, conical-pointed, irregularly-placed bucklers appear on the 
middle of the hinder part of the back and on the top and sides of the tail. 
Very large examples have the central portion of the back closely mailed 
with small flattened tubercles. The bucklers bear more resemblance to 
those of the Raj, radiata and clavata than to the tubercles of pastinaca, 
hastata, or tuberculata. Mouth arched forward, with five papillae. Teeth 
in quincunx, blunt, smooth. Color of back and tail olive brown; light 
to white below. From pastinaca, which this species resembles in shape, 
it is distinguished by the tubercles, by the length and compression of 
the tail, and absence of all trace of keel or expansion on its upper side. 
A young specimen measures, from snout to tail 13.8, length of tail 30.5, 
and width of pectorals 17.5 inches. The largest specimen in the collec- 
tion has a total length of 10 feet 3 inches. Common south of Cape Cod. 
Occasionally found northward. 


DASIBATIS LATA. 


(Garman, 1880, Bull. Mus. Comp. Zool. vi, p. 170.) 
Disk quadrangular, one-fourth wider than long. Anterior margins 
nearly straight, forming a very blunt angle at the snout, rounded near 
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the outer extremities ; posterior convex ; inner straight a portion of their 
length. Ventrals truncate, rounded. Snout produced, forming a 
rounded prominence in front of the margins of the disk. Length from 
the forehead less than the width of the head. A line joining the wider 
portions of the disk passes nearer to the head than to the shoulders. 
Tail more than twice as long as the body, without a trace of keel above ; 
a long narrow expansion below has its origin opposite that of the spine, 
‘and terminates in a keel which continues to the extremity, roughened 
with small tubercles, with an irregular series of broad-based conical 
tubercles on each side. <A pair of large, compressed, erect: tubercles 
stands immediately in front of the caudal spine, and a similar one is 
placed over the middle of the pelvic arch. These suggest a continuous 
series in larger specimens. Three larger elongated tubercles, with 
points directed backward, similar to those of D. hastata, occupy the mid- 
dle of the shoulder girdle. Mouth curved, six (5-6?) papille at the bot- 
tom behind the teeth; two of these are in the middle in front, where 
usually there is but one. Color light olive, probably greenish in life, 
white below. Distinguished from D. centrura by the prominent snout, 
the shape of the tubercles in the middle of the back, and the narrowness 
of the posterior portion of the disk. Length, of body 16, tail 35.3, and 
width of pectorals 20.5 inches. Sent from the Sandwich Islands by 
Andrew Garrett. 


DASIBATIS SABINA. 


Trygon sabina Lesueur, Jour. Acad. Nat. Sci. Phil. iv, p. 109. 
Trygon sabing Miill. et Henle, Plagiostomen, p. 163. 
Trygon sabina Duméril, Elasmobranch. p. 607. 

Disk subcireular. Snout produced, blunt. Anterior margins of the 
pectorals concave near the snout, becoming convex toward the broadly 
rounded outer extremities; hinder and inner margins convex. Upper 
jaw with a deep indentation, receiving a corresponding prominence on 
the lower. Teeth at the sides of this indentation much larger, resem- 
bling the molars of Heterodontus. Mouth. with five papille. Tail less 
than twice as long.as the disk, tapering to a fine point, rough with small 
prickles similar to those scattered over the head and back, a cutaneous 
expansion above, and a broader, longer one below. These end nearly 
opposite each other, the lower extends forward under the spine. With 
a median row of tubercles on the dorsum and one or a pair on each 
shoulder. Distinguished from tuberculata by the shape of the snout, the 
rounded pectorals, the shorter tail, the larger teeth, the greater curva- 
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ture of jaws, the smaller size, and the two cutaneous expansions. Of 
twenty specimens the average proportional length of body and tail is as 
four and a half to eight. In no case is the tail twice as long as the disk. 
Color ochraceous brown; ventral surface light. Length of body of an 
adult male 9.4, length of tail 15, and width of pectorals 10 inches. Com- 
mon in the rivers of Florida along the Gulf coast. Several specimens 
in the collection were captured in Lake Monroe, at a distance from the 
salt water, by Count Pourtales. 


DASIBATIS SAYI. 


Raja sayi Lesueur, Jour. Acad. Nat. Sci. Phil. i, p. 42, fig. 
Myliobatis sayi DeKay, New York Fauna, Fish. p. 376. 
Trygon sayi Mill. et Henle, Plagiostomen, p. 166. 
Myliobatis sayi, Storer, Syn. Fish. N. Amer. p. 262. 
Drygon sayi, Duméril, Elasmobranch. p. 6035. 

Disk quadrangular, about one-sixth wider than long, anterior margins 
nearly straight, posterior and inner borders convex, outer and posterior 
angles rounded. Snout not protruding beyond the lines of the margins. 
Ventrals rounded. Tail strong, rather more than one and a half times 
the length of the disk, with a strong serrated spine, bearing a short, 
low cutaneous expansion behind the spine on the upper side, and a 
longer, little wider one below, ending nearly opposite. Upper jaw undu- 
lated; lower prominent in the middle. Teeth smajl, smooth in young 
and females, sharp in adult males. Three papiile at the bottom of the 
mouth, and one at each side. Body and tail naked. Color olive brown 
in adult, reddish or yellowish in young; lower surface whitish. This 
species closely resembles the European species pastinaca. A compari- 
son of specimens discovers the following differences: in Sayi the ante- 
rior margins form a more blunt angle at the end of the snout, which is 
less prominent at the apex, the outer and posterior extremities of the 
pectorals are rounder, the posterior margins are more convex, the disk 
is broader toward the ventrals, and the tail is longer; in pastinaca 
the lateral and hinder angles of the pectorals and the lateral angle of 
the ventrals are marked by blunted corners. A single small rounded 
tubercle on the middle of the back. There are specimens in the col- 
lection from New York, Pensacola, Bahia, and Rio Janeiro. A young 
female measured from snout to tail 7.1, length of tail 11, and width of 
pectorals 8.2 inches. 
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DASIBATIS HASTATA. 


Trygon hastata DeKay, New York Fauna, Fish. p. 375, pl. 65, fig. 2149. 
Trygon hastata Storer, Syn. Fish. N. Amer. p. 261. 
Trggon hastata Duméril, Elasmobranch. p. 592. 

Disk quadrangular, about one-féirth wider than long; anterior mar- 
gins nearly straight, meeting in a blunt angle on the end of the snout, 
curved near the outer angle to meet the slightly convex posterior mar- 
gins; inner borders convex; outer and hinder angles rounded. Ven- 
trals almost entirely covered by the pectorals, hinder margins convex. 
Tail more than one and a half times the length of the disk, low-keeled 
on the upper side, a long, broad membranous expansion below, rough- 
ened with small asperities, one or more serrated spines. Body smooth 
in young, very old with scattered small asperities. A row of narrow 
compressed tubercles along the middle of the back and on the base of 
the tail; the points of these tubercles are depressed and directed back- 
ward, On each shoulder, parallel with the median, there is a shorter 
row, the length of which varies according to the age of the individual. 
Mouth with three papille. Jaws with more curvature than those of 
eentrura and less than those of sabina. Young without tubercles. 
Color biuish or olivaceous brown, darker on dorsum and tail, light on 
lower surface. Measurement of a young specimen: length of disk 8.5, 
width 10, and length of tail 14 inches. An adult male measured 20 
inches across the pectorals and 16 in length of body. The museum con- 
tains specimens from Florida, Cuba, Pernambuco, and Rio Janeiro. 


DASIBATIS BREVIS. 


(Garman, 1880, Bull. Mus. Comp. Zo6l. vi, 171.) 

Disk quadrangular, a little wider thanlong. Anterior margins nearly 
straight, curved near the outer extremities to meet the convex posteriors, 
meeting in a blunt angle on the end of the snout. Outer and posterior 
extremities of pectorals round, without trace of angles. Ventrals broad, 
truncate, with angles rounded. ‘Tail less than one and a half times the 
length of the disk, tapering to an acute point, depressed as far as to the 
spine, thence compressed to the end of the cutaneous fold, and round 
from this point to the tip, with a short elevated membraneous expansion 
behind the spine, and a longer and wider one on the lower side, extend- 
ing below the former and the spine. The expansions have their hinder 
extremities opposed;. they end quite abruptly and are widest near the 
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termination. Mouth with five papilla, outer small. Teeth small, blunt. 
Upper jaw indented in the middle; lower with a prominence in front, 
Disk naked in the young. Adult specimens have three rows of tubercles 
on the middle of the back disposed as are those of D. hastata. <A large 
specimen from Payta has three large, erect, broad-based tubercles in 
front of the caudal spine, and the tail rough with smaller ones. The 
short rows on the shoulders contain from three to four, and probably 
jncrease in number with age, as is the case with the closely allied Atlan- 
tic coast species. Color light. grayish or olivaceous brown, reddish near 
the edges, white below, with round spots of brownish under the base of 
the tail. Compared with D. hastatc this species differs in the shorter 
tail, rounder extremities of the disk, and the shape and size of the tu- 
bercles and membraneous fins. D. hastata has no expansion on the top 
of the tail, and that on the lower side is very long, of moderate width, 
and tapers gradually. Those of D. brevis are comparatively short and 
broad; they rise gradually and terminate abruptly. From D. sayi this 
species is to be distinguished by the great development of the caudal 
expansions, their shape and length, and by the tubercles on shoulders 
and tail. A large female measures in length of body 17, tail 23, and 
width of pectorals 18 inches. A young male in length of body 8.1, tail 
12, and width of pectorals 9.2 inches. Peru. 


DASIBATIS DIPTERURA. 


(Jordan & Gilbert, 1880, Proc. U. 8. Nat. Mus. 31.) 

Disk rhomboid, slightly broader than long; anterior margins nearly 
straight forwards, meeting in a very obtuse angle; posterior margins 
curved; lateral angles rounded. Tail nearly half longer than disk, with 
a conspicuous cutaneous fold below, and a smaller but evident one above. 
Upper jaw considerably curved, with a slight convex protuberance in 
front, which fits into a slight emargination in the lower jaw, which is 
convex, its outlines corresponding to the curves of the upper jaw. 
Bands of teeth wider in front than laterally. Inside of mouth, behind 
the lower jaw, with three fleshy processes. Teeth about 3}; about § in 
a cross-series in the upper jaw, and 10 in the lower. Color light Srown, 
somewhat marbled with darker, but without distinct spots; tail black- 
ish; belly white. Skin everywhere perfectly smooth in the young; adult 
with small tubercles along the back. San Diego, Cal. 

Of the nine species enumerated above as belonging to American 
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waters one has been described from the Sandwich Islands. Itisin view 
of the probability of its occurrence as an occasional visitor on our West- 
ern coasts that it is introduced. 

As already noticed, in Volume VI, page 172, of the Bulletin of the 
Museuin of Comparative Zoélogy, the species recently described by Dr. 
Giinther, Trygon brachyurus and Trygon reticulatus, belong to the genus 
Potamotrygon, which includes the peculiar species of the family inhabit- 
ing the rivers of South America, 


Crass IV.—PISCES. ; 
(The True Fishes.) 


Skeleton bony or cartilaginous. Skull with sutures; a lower jaw pres- 
ent; membrane bones developed in connection with the skull; gill-open- 
ings a single slit on each side, sometimes confluent; gills attached to bony 
arches, normally four pairs of them, their outer margins free. Median 
and paired fins usually developed; a lyriform shoulder-girdle. Exo- 
skeleton various. Ova comparatively small. No ‘“claspers”. Brain- 
differentiated and distinctly developed. Heart developed, divided into 
an auricle, ventricle, and arterial bulb. 

As here understood, this group includes the great majority of recent 
fishes, and is equivalent to the Teleostei, Ganoidei, and Dipnot of most 
recent writers, the Actinopteri, Crossopterygia, and Dipnot of Professor 
Cope. Omitting all notice of the Dipnoi and the Crossopterygia, all the 

members of which groups are extralimital and confined to the fresh waters 
of the tropics, it will be convenient to divide the American representa- 
tives of the class of Pisces into four series or subclasses—Chondrostei, 
Holostei, Physostomi, and Phusoclisti, the first and second including most 
of the Ganvidei of Miiller, the second and third the Teleostei. These 
groups are evidently of unequal value, the Physostomi and the Physo- 
clisti being very intimately connected, and the relations of the Holostet 
with the Physostomi ave probably moré intimate than their relations 
with the other Ganoids, as has been shown by Professor Cope. Never- 
theless, these groups exist in nature, and their recognition under one 
name or another is convenient. 


ANALYSIS OF THE SUBCLASSES OF PISCES. 


a. Arterial bulb muscular, with numerous valves; optic nerves forming a chiasma ; 
ventral fins abdominal; air-bladder with a duct; tail heterocercal. 
(Series GANOIDEI.* ) 
b. Ventral fin with an entire series of basilar segments; skeleton cartilaginous. 
CHONDROSTEI. 
bb. Ventral fin with the basilar segments rudimental; skeleton bony.. HOLOSTEI. 


* yavoc, splendor ; from the enamelled scales. 
73 
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aa. Arterial bulb with a pair of opposite valves; optic nerves not forming a chiasma. 
(Series TELEOSTEI.” ) 
c. Air-bladder (if present) connected by an air-duct with the stomach or 
csophagus ; ventral fins (if present) abdominal, their basilar segments 
rudimental, usually without spines; parietal bones usually united. 

PHYSOSTOMI. 
ec. Air-bladder without duct; ventral fins (if present) usually thoracic or 
jugular, without basilar segments; spines usually present, at least in the 

dorsal and ventral fins; parietal bones separated by the supraoccipital. 
PHYSOCLISTI. 


ARTIFICIAL KEY TO THE FAMILIES OF PISCES. 


The following key is intended simply to facilitate the identification of 
species. No attempt is made to indicate the natural characters or rela- 
tions of the families, and only those species of any group which occur 
within the limits of the United States are taken into consideration. 


I.—VENTRAL FINS PRESENT, ABDOMINAL. 


f 
* Dorsal fins 2, the anterior chiefly of soft rays, the posterior adipose. 
A. Body naked. 
B. Head with 4 to 8 long barbels; dorsal and pectoral fins each with a spine. 


; SILURID#, 29. 
BB. Head without barbels; fins without spines. 


C. Teeth strong; dorsal fin many-rayed --..-..----.----. ALEPIDOSAURIDZ, 40. 
C@. Teeth minute's dorsal fin'short.----..-22-<\--escee-=< STERNOPTYCHIDA, 43. 

AA. Body scaly. 
PD. Reeth broad;tincisor-likeze. aj. secs scee cece eee eeee CHARACINIDZ, 32. 


DD. Teeth (if present) pointed. 
E. Margin of upper jaw formed by the premaxillaries alone. 
FI. Dorsal fin nearly median. 


G. Body with phosphorescent spots -........---..----- SCOPELIDZA, 42. 
GG. Body without phosphorescent spots. 
H. Head scaly; scales cycloid; teeth cardiform..--.-. SCOPELID®, 42. 


HH. Head naked; scales ctenoid; teeth villiform..PERcOPSID”, 47. 
FF. Dorsal fin posterior; teeth unequal; body elongate.. PARALEPIDA,41. 
EE. Margin of upper jaw formed by maxillaries posteriorly. 
J. Body with phosphorescent spots; gill-rakers none. 
CHAULIODONTIDA, 44, 
JJ. Body without phosphorescent spots; gill-rakers present. 
SALMONID2:, 46. 
** Dorsal fin single, preceded by free spines. 
K. Body scaleless, naked or with bony plates. 
L. Ventral fins I, 1, the spine strong; snout moderate. 
GASTEROSTEIDA, 64, 
LL. Ventral fins I, 5, the spine slender; snout prolonged. 
AULORHYNCHID&, 63. 
KK. Body scaly; snout tubular ...--.---.. AULOSTOMATIDZ, 62. 





* réheoc, perfect ; daTéov, bone. 


“1 


Cn 


KEY TO FAMILIES OF PISCES. 


*** Dorsal fins 2, the anterior of spines only, the posterior chiefly of soft rays. 
M. Pectoral fin with 5 to 8 lowermost rays detached and fila- 
IMONILOUS hassel ya/eeinet ec aie POLYNEMIDZ, 63. 
MM. Pectoral fin entire. 
N. Snout tubular, bearing the short jaws at the end; body 
compressed! toes acteanwacieeee= era 2e JENTRISCIDZ, 60. 
NN. Snout not tubular. 
O. Teeth strong, unequal; lateral line present. 
SPHYRANID, 67. 
OO. Teeth small or wanting; lateral line obsolete. 
P. Dorsal spines 4, stout; anal spines 3.- MUGILID2, 65, 
PP. Dorsal spines 4 to 8, slender; anal spine single. 
ATHERINID, 66. 
**** Dorsal fin soft-rayed, followed by a series of detached finlets. 
SCOMBERESOCIDZ, 57. 
«**** Dorsal fin single, of soft rays only or with a single spine. 
a. Tail evidently heterocercal. 
b. Body naked; snout with a spatulate blade; mouth wide, without barbel . 
POLYODONTIDA, 25. 
bb. Body with 5 series of body shields; mouth inferior, toothless, preceded by 4 
barbels ase: 2se2 2... ACIPENSERIDZ, 26. 
bbb. Body scaly. 
c. Seales cycloid; a broad bony gular plate; dorsal fin many-rayed. 
AMIIDA, 28. 
ce. Scales ganoid; no gular plate; dorsal fin short.....----. LEPIDOSTEID, 27. 
aa. Tail not evidently heterocercal. 
d. Body naked. 
e. Throat with a long barbel; no caudal filament; mouth large. 
STOMIATIDA, 45, 
ee. Throat without barbel; caudal fin with a long filament; mouth small. 
FIsSTULARIIDA, 61. 
ece. Throat without barbel; no caudal filament; gill membranes joined to 
thepisbhimus* ssc secaciss es CYPRINID&, 31. 
dd. Body scaly. 
Jf. Pectoral fins inserted near the axis of the body; lower pharyngeal 
bones fully united ; lateral line along the 
sides of the belly. .-SCOMBERESOCID!”, 57. 
Jf. Pectoral fins inserted below the axis of the body; lower pharyngeals 
separate. 
g. Vent in front of ventral fins; eyes concealed.... - AMBLYOPSID&, 48. 
gg. Vent behind ventral fins; eyes normal, 
h. Head scaly, more or less. 
i. Upper jaw not protractile, its lateral margin formed by the 
maxillaries. 
j. Teeth cardiform ; jaws depressed, prolonged. ..-.- Esocip#, 51. 
ij. Leethivallitormy: jaws SHOMb==.2c a c--. <2 ss 26 UMBRID#&, 50. 
ai. Upper jaw protractile, its margin formed by premavyillaries 
plone. oaesasiagiecccs CYPRINODONTIDA, 49, 
hh. Head naked. 
k, Gill-opening separated by an isthmus; moftth toothless; 
lower pharyngeals falciform. 
l. Dorsal fin with a serrated spine.-.....-... CYPRINIDS, 31. 
Wl. Dorsal fin without serrated spine. 
m. Dorsal fin with (usually) less than 10 (developed) rays; 
pharyngeal teeth few (less than 8). 
CYPRINID4&, 31. 
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mm. Dorsal fin with (usually) more than 10 rays; pharyngeal 
teeth numerous.....--. CATOSTOMID®, 30: 
kk, Gill-openings not separated by an isthmus; lower pharyn. 

geal bones not falciform. 

n. Throat without barbel ; no phosphorescent spots. 
o. Lateral line present. 

p. Lower jaw with a gular plate; teeth villiform; 
fins with scaly sheaths.-.....ELOPID®, 36. 

pp. Lower jaw without gular plate. 
q. Tongue with canine teeth ; maxillary extending 
ibeyondxeye*. 2.25 2225. HYODONTIDA, 35. 

gq. Tongue without canines, 
r. Mouth black within; teeth all pointed. 
ALEPOCEPHALIDA, 33 
rr. Mouth pale within; teeth on roof and floor of 
; mouth blunt and granular..ALBULID#, 34. 
oo. Lateral line obsolete. 
s. Lower jaw much shorter than upper. 

t. Mouth small, toothless; maxillary not 
reaching beyond eye.. DOROSOMATIDS, 38. 
tt. Mouth very wide, the maxillary reaching 
much: beyond eye. ------ ENGRAULIDA, 39. 
ss. Lower jaw scarcely shorter than upper; 
maxillary compound..---. CLUPEID#, 37. 
nn. Throat with a long barbel; sides with phosphores- 
CONbISPOUSs-ceelesese eee STOMIATID A, 49, 


II.—VENTRAL FINS PRESENT, THORACIC OR JUGULAR. 


A. Eyes unsymmetrical, both on the same side of the head .... PLEURONECTID®, 123. 
AA. Eyes symmetrical. 
B. Gill-openings in front of the pectoral fins. 
€. Body more or less scaly or armed with bony plates. 
D. Ventral fins completely united; gill membranes joined to the isthmus. 
GOBIIDA, 104, 
DD. Ventral fins separate. 
EE. Ventral rays I, 5. 

F. Suborbital with a bony stay, which extends across the cheeks to or to- 
ward the preopercle; cheeks 
sometimes entirely mailed. 

G. Pectoral fin with 2 or 3 lower rays detached and free. 
TRIGLID#, 108. 
GG. Pectoral fin entire. 
H. Slit behind fourth gill small or wanting. 


Te CANGMS PINGS 3. sees ae ae cee ree aero Meee ane ScoRPENID#, 106. 
Hi Amalsspines.obsoletez asa sereracere ar ac ae eee eee CoTTip», 107. 
HH: Sintbelind fourth gill large = sesec soo. eeeeeeeee CHIRIDA, 105. 


FF. Suborbital stay wanting; cheeks not mailed. 
J. Spinous dorsal transformed into a lamellated sucking disk. 
ECHENEIDID», 70. 
JJ. Spinous dorsal (if present) not transformed into a sucking disk. 
K. Dorsal spines all or nearly all disconnected from each other. 
iu; Body, elongate, teretesces seosemee see eee EXACATIDE, 71. 
LL. Body oblong or ovate, compressed. 
M. Caudal peduncle very slender, the fin widely forked. 
CARANGIDE, 75. 


& 
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MM. Caudal peduncle stoutish, the fin little forked. 
STROMATEIDA, 77. 
KK. Dorsal spines (if present) all, or most of them, connected by 


membrane. 
N. Pectoral fin with 4 to 9 lowermost rays detached and 
filiform): -=-- POLYNEMIDZ, 68. 


NN. Pectoral finyentire. 
O. Dorsal and anal with detached finlets. 
P. Anal preceded by 2 free spines .-.. CARANGIDZ, 75. 
PP. Anal not preceded by 2 free spines. 
SCOMBRIDZ, 74. 
OO. Dorsal and anal without finlets. 
Q. Lateral line armed posteriorly with keeled plates; 
2 free anal spines. 
CARANGIDA, 75. 
QQ. Lateral line unarmed. 
R. Throat with 2 long barbels (placed just behind 
CHI os. tare persicae MULLID&, 95. 
RR. Throat without long barbels. 
S. Vomer with teeth. 
T. Dorsal fin continuous, without distinct 
spines. 
U. Caudal fin deeply forked; no pseudo- 
branchiz..-CORYPHENIDS, 73. 
UU. Caudal fin rounded; pseudobranchie 


DRESCNG erent ose IcosTEID#&, 101. 
TT. Dorsal fin with a differentiated spinous 
I 
part. 


V. Gill membranes joined to the isthmus; 
no lateral line... Gobi, 104, 
VV. Gill membranes free from the isthmus. 
W. Eyes lateral. 
X. Anal fin preceded by 2 free spines. 
—Scales cycloid, minute. 
CARANGID, 75. 
—-Scales ctenoid, moderate. 
POMATOMID A, 76. 
XxX. Anal fin not preceded by free 
spines. 
Wie lal keeled =... CARANGID&, 75. 
YY. Tail not keeled. 
Z. Anal spines none. 
SERRANIDZ, 86. 
ZZ. Anal spines 1 or 2. 


* Scales large, deciduous; mouth nearly vertical...--.--.------ -------APOGONIDZ, 89. 
** Scales smaller, adherent; mouth nearly horizontal. 
+ Anal rays more than 20 -........---.. eee eee eral «----- POMATOMID, 76. 
tt Anal rays less than 20-.....-.-.--.-. eee eerie Ee Seaton eireraeee PERCIDA, 85. 
‘ZZZ. Anal spines 3. 
t Pseudobranchiz small, glandular, covered by skin.--.- ---- CENTRARCHID, 84. 
tt Pseudobranchiz large, exposed. 
{ Front teeth incisor-like, compressed ........----.------- ----- SPARID, 88. 


9 Front teeth all pointed ; no incisors. 
§ Maxillary slipping under preorbital for its whole length. 


PRISTIPOMATID, 87, 
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§§ Maxillary not slipping under preorbital posteriorly .... - SERRANID#, 83. 
ZZZZ. Anal spines 4 to 10. 

CENTRARCHIDS, &4. 

WW. Eyes superior; mouth nearly verti- 


Calisecetie: URANOSCOPID&, 103. 
SS. Vomer without teeth. 
a. Tail with a strong spine on each side ;’teeth incisor-like ........ TEUTHYDID&, 99. 


aa. Tail without spine. 
b. Anal preceded by 2 free spines; gill membranes free from isthmus. 
CARANGIDZ, 75. 
bb. Anal without free spines. 
ec, Teeth setitorm; soft parts of vertical fins completely scaly ; body compressed 
and elevated; anal spines 3 or 4. 
ad. Dorsal fintcontinwousmeosstere esto eee eet ee eee CHETODONTIDA, 98. 
dd. Dorsal. fin deeply motehedst- noise Ses co asia eee ace EPHIPPIDA, 97, 
ec. Teeth not setiform. 
e. Lateral line obsolete. 
Jf. Gill membranes joined to the isthmus ..-........--.------ GoBups#, 104. 
Jf. Gill membranes free from the isthmus-....-....---. CENTRARCHID#, 84. 
ee. Lateral line present. 
g. Dorsal fin without distinct spines; no anal spines-.-...ICOSTEID#, 101. 
gg. Dorsal fin with distinet spines. 
h. Anal spines 1 or 2. . 
i. Lateral line interrupted; no slit behind fourth gill. 
POMACENTRID#, 96. 


wi. Lateral line complete, extending to the tip of the caudal fin; head : 
scaly. ose Sosa SCLENIDA, 91. 


iii. Lateral line complete, extending to the base of the caudal. 
j. Upper jaw with posterior canines; dorsal fin continuous. 
TRACHINIDA, 102. 
jj. Upper jaw without canines ; dorsal fins 2-..-..---- PERCID#, 8. 
hh. Anal spines 3, 
a. Anal with more than 15 soft rays. 
i; eke OPeLCle:entines aewcce ae saeie eee eee ee EMBIOTOCID2, 
Uj-akeLeOperel eySerTatOisasce 4 see aceeees ec ceoeeee STROMATEIDZ, 
wi. Anal with less than 15 soft rays. 
k. Dorsal spines 9 or 10. 


© 
oo 
: 


~) 
~) 
. 


l. Cheeks andvopercles scaly :---:2+---s-----eee- GERRIDA, 92. 
ll. Cheeks and opercles chiefly naked .. -....-... LaABRIDZ, 95. 
kk, Dorsal spines 11 to 15. 
m. Upper jaw with posterior canines..-..----- LABRIDA, 95. 
mm. Upper jaw without posterior canines. 
* Jaws with incisors or molars, or both ...--- SPARIDA, 88. 
** Jaws with pointed teeth only-.--. PRISTIPOMATIDZ, 87. 


. 


kkk. Dorsal spines 17 or more; anterior teeth canine-like. 
LABRIDA, 95. 
hhh, “Anal‘spines: 62. 2s-s- ses sem cece woe veme sae neetere CICHLIDA, 94. 
EE. Ventral rays more than I, 5. 
n. Caudal fin wanting ; scales spinous.. MACRURIDS, 121. 
nn. Caudal fin well developed. 
o. Tail isocercal ; ventrals jugular ...-.-.. GADID#, 120. 
oo. Tail diphycercal. 
p. Ventral rays about 15; dorsal fin single, elevated. 
LAMPRIDID#, 80. 
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pp. Ventral rays about I, 7. 
q. Dorsal spines 3 or 4; vent anterior. 
APHREDODERIDA, 83. 
qq. Dorsal spines about 11; vent normal; scales 
large, very rough. 


‘ BERYCIDZA, 82. 
qqq. Dorsal spines about 10; vent normal; scales 
mMInuntewete cee see cess ZENID&, 81. 


EEE. Ventral fins with or without spine ; the numberof soft rays less than 5. 
7. Dorsal fin composed of spines only. 


s. Dorsal fin extremely high....-. BRAMIDZ, 79. 
ess, DorsalHinWowimeonkees see se BLENNIIDZ, 112. 


rr. Dorsal fin of spines anteriorly, of soft rays pos, 
teriorly. 
t. Pectoral fins entire. 
u. Body entirely covered with series of bony 
platess 2. s2225- TRIGLIDA, 108. 
wu. Body not mailed. 
v. Suborbital with a bony stay. 
Corrib, 107. 
vv. Suborbital without bony stay. 
BLENNIIDS, 112. 
. tt. Pectoral fin divided to the base in two un- 
equal parts. -..-. TRIGLIDA, 108. 
rrr. Dorsal fin of soft rays anteriorly, of low spines 
posteriorly. ....ZOARCID&, 115. 
rrrr. Dorsal fin of soft rays only. 
w. Dorsal fin very short ; body mailed. 
TRIGLIDZ, 108. 
ww. Dorsal fin very long; body with 
small scales. 
x. Dorsal and anal joined to the cau- 
dal; pseudobranchiz present. 
y. Gill membranes joined to the isth- 


MUS ee ceicerias ear ZOARCIDA, 115. 
yy. Gill membranes free from the 
isthmus...-.--- OpHIpuDz, 118. 


ax. Dorsal and anal free from the cau- 
dal or nearly so; no pseudo- 


branchice. 
z. Tail isocercal; chin usually with 
ag barbellsecsecveas GADID&, 120. 


zz. Tail diphycercal, no barbel. 
BROTULIDA, 119. 
CC. Body scaleless, smooth or armed with tubercles, pricktes, or scattered bony 
plates, 
*Breast with a sucking disk. 
A. Gill membranes free from the isthmus ; no spinous dorsal....GOBIESOCID&, 111. 
AA. Gill membranes joined to the isthmus. 


BAO kIMeSMOUUN seer see ses ances ecleccc ceca tesco sis se swe LIPARIDID®, 109, 
BE; Skin with taberclesior|spines.-=--2/2220-.cte< o<cs ecco CYCLOPTERIDA, 110, 


** Breast without sucking disk. 
C. Ventrals completely united .... 2.2.4. 0200 ..00 e000 eeenceeees -GOBIDA, 104, 
CC. Ventrals separate. : 
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D. Dorsal and anal fins followed by finlets. 


i: reesanallspimes!2 = ce -sacoasee eee ee eeieeee ae ae cee CARANGIDE, 75. 
Bit) Bree anal spines none. <= e-- eee s=--sse == seer asses SCOMBRIDA, 74. 
DD. Dorsal and anal without finlets. 
F. Upper jaw prolonged into a ‘‘sword”.............----. XIPHIIDA, 72. 
FF. Upper jaw not prolonged into a sword. 
GzaSuborbitalwithradbomyastaye-coss 2-2 2-1-5- ae aelae CoTrip#, 107. 


GG. Suborbital without bony stay. 
H. Anal fin absent; caudal fin rudimentary or directed upward. 
TRACHYPTERIDA, 100. 
HH. Anal fin present ; caudal developed. 
I. Ventral rays less than I, 5. 
J. Dorsal spines none at all; lateral line with prickles. 
IcosTr1p#, 101. 


JJ. Dorsal spines very few (less than 6)..---. BATRACHIDA#, 114. 
IIIs Dorsal spines MUMETOUS). .- 3... cs seein eae BLENNIIDA, 112. 
II. Ventrals thoracic, I, 5, or more. 

K. Dorsal with a series of bony plates at base -... ZENID#, 81. 

KK. Dorsal without bony plates at base. 
L. Anal preceded by 2 free spines.----.---- CARANGIDA®, 75. 
LL. Anal without free spines.....-..-..-. TRACHINID, 102. 
BB. Gill-openings small, behind the pectoral fins, which are more or less pedic- 

ulate. : 


M. Gill-openings in or behind upper axil of pectorals; 
mouth small_... MALTHEIDA, 1206. 
MM. Gill-openings in or behind lower axil; mouth large. 
N. Head compressed; no pseudobranchiz. 
ANTENNARIIDZ, 125. 
NN. Head depressed ; pseudobranchiz present. 
Lopuiipz, 124. 


JII.— VENTRAL FINS ENTIRELY WANTING. 


A. Gill-openings ventral, confluent in a longitudinal slit; body eel-shaped. 
SYNAPHOBRANCHID#, 54. 


B. Gill-openings lateral, or not confluent. 


C. Gill membranes united to the isthmus (i. e., gill-openings separated by an 


isthmus). 
D. Dorsal fin single, of spines only. 
i: Molarsteebhopresembeseesaereaaaec = alee seiner ANARRHICHADID, 113. 
Hs; Molar teeth nonepase-- eee cece ene. See eee eee BLENNUD, 112. 


DD. Dorsal fins two, anterior spinous, posterior soft; teeth incisor-like. 
BALIsTIDz, 128, 
DDD. Dorsal fin undivided, the spines feeble or none. 
E. Snout tubular, bearing the short, toothless mouth at its end ; body mailed. 
F. Candal fin present; head in the line of the axis of the body. 
SYNGNATHIDZA, 58. 
FF. Caudal fin wanting; head not in line of axis of body. 
HIPPOCAMPID, 59. 
EE. Snout not tubular. 
G. Body clongate, eel-shaped. 
"H. Pectoral fins wanting. 
I. Gill-openings very small. - 2-9 cse a soneeeeeece MuURZNID#, 52. 
IL: Gillopenings*moderate..cs... cesta eee eeee ee ANGUILLIDA, 53, 
HH. Pectoral fins present. 
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J. Jaws attenuate, forming a long, snipe-like beak. 


NEMICHTHYID&, 56. 
JJ. Jaws not attenuate. 


K. Tail tapering into a filament. .---..-.. SACCOPHARYNGIDS&, 54. 
KK. Tail not filamentous. 
M. Maxillaries and premaxillaries distinct .-..ZoArcip”®, 115. 
MM. Maxillaries and premaxillaries more or less coalescent 
with vomer and palatines. 


ANGUILLID&, 53, 
GG. Body not eel-shaped. 


N. Breast with a sucking disk. 
OURS RIB SHIOGU Mos a.c.< stew ieda tos cece aces Liparipip#, 109. 
OOS Skin tubercular sc. )..02.6dec8 CYCLOPTERID&, 110. 
NN. Breast without sucking disk. 
P. Teeth in each jaw confluent into one. 
Q. Body compressed, rough....ORTHAGORISCIDA, 131. 
QQ. Body not compressed, spinous.. DioponTID~&, 130, 
PP. Teeth in each jaw confluent into two. 


TETRODONTIDA, 129. 
PPP. Teeth separate, 


R. Body enveloped in a bony box- .. OsTRAcTIDz, 127. 


RR. Body not mailed........... STROMATEIDA, 77. 
CC.. Gill membranes free from the isthmus. 


S. Vent at the throat. 
T. Vertical’fins confluent ; body cel-shaped. 
FIERASTERIDA, 117. 
TT. Vertical fins separate; body oblong. 


AMBLYOPSID&, 48. 
SS. Vent posterior. 
U. Caudal fin wanting ; body naked. 
TRICHIURIDA, 73. 
UU. Candal fin present. 
V. Upper jaw prolonged into a sword. 
XIPHIIDA, 72. 
VV. Upper jaw not prolonged into a sword. 
W. Body ovate, much compressed. 

STROMATEIDA, 77. 

WW. Body oblong or elongate. 
X. Gillmembranes broadly united; teeth 

present. 

Y. Dorsal fin of spines only. 

BLENNID&, 112. 
YY. Dorsal fin of soft rays only. 

CONGROGADID&, 116. 
YYY. Dorsal fins 2, anterior spinous, 
posterior soft ....Corrmp#, 107, 

XX. Gill membranes separate. 
Z. Jaws toothless, the lower jaw 
‘projecting-....AMMODYTID&, 69, 
ZZ. Jaws with teeth, lower not pro- 


jecting....OPpHiIpuDz, 118. 
Bull. Nat. Mus. No. 16-6 
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SuBctass CHONDROSTEL. 


(The Sturgeons.) 


Skeleton partly cartilaginous. Ventral fin abdominal, with an entire 
series of basilar segments. Nosuboperculum or preoperculum. Branchi- 
ostegals (single or) wanting ; a preecoracoid arch ; no symplectic bone. 
Mesopterygium distinct; interclavicles present.* Arterial bulb with 
several pairs of valves. Optie nerves forming a chiasma. Intestine 
with a spiral valve. Air-bladder connected by a duct with the cesopha- 
gus. Tail heterocercal, its fin with fulera. Skin naked or armed with 
bony plates. This group comprises two orders. 

(Order Chondrostet Giinther, viii, 332-347. ydvdpoc, cartilage ; do7éov, bone.) 


ANALYSIS OF ORDERS OF CHONDROSTEI. 


* Maxillary and interopercle obsolete ; skin naked; branchihyals cartilaginous; air- 


bladder icellullary a" eee. ceca cerca Segoe Seen eine Renee SELACHOSTOMI, G. 
** Maxillary and interopercle present ; skin with bony shields; branchihyals osseous ; 
air-bladder simple 222.) cece -cscee 20s ocean see slon ae Senate ae GRANT OSTONGI MET 


Orver G.—SELACHOSTOML. 


(The Paddle-fishes.) 


A precoracoid arch ; no symplectic bone ; premaxillary forming mouth 
border; no suboperculum, preoperculum, nor interoperculum ; mesop- 
terygium distinct; basihyals and superior ceratohyal not ossified ; inter- 
clavicles present; maxillaries obsolete; branchihyals cartilaginous. 
This order contains but one family, Polyodontide. (ceddyn, shark; otdpa, 
mouth.) 


Famity XXV.—POLYODONTID &. 
(The Paddle-fishes.) 


Body fusiform, little compressed, covered with mostly smooth skin. 
Snout prolonged, expanded into a thin, flat blade, the inner portion 
formed by the produced nasal bones, the outer portion with a reticulate 
bony frame-work, the whole somewhat flexible. Mouth broad, termi- 
nal, but overhung by the spatulate snout, its border formed by the pre- 
mavxillaries, the maxillaries being obsolete. Jaws with many fine decid- 











* The osteological characters here and elsewhere in this work are mostly taken from 
Cope’s ‘‘ Contribution to the Ichthyology of the Lesser Antilles”. Trans. Am. Phil. 
Soe. 1870. 
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uous teeth. Similar teeth on the palatines. No tongue. Spiracles 
present. Opereculum rudimentary, its skin produced behind into a long, 
acute flap. No pseudobranchie nor opercular gill. Gills 43. Gill- 
rakers long, in a double series on each arch, the series divided by a broad 
membrane. Gill membranes considerably connected, free from the isth- 
mus. <A single broad branchiostegal. No barbels. Nostrils double, at 
base of blade. Lateral line continuous, its lower margin with short 
branches. Dorsal fin well back, of soft rays only. Anal similar, rather 
farther back. Tail heterocercal, the lower caudal lobe well developed, 
so that the fin is nearly equally forked. Sides of the bent portion of the 
tail armed with small rhombic plates. Caudal fin with fulcra. Pec- 
torals moderate, placed low. Ventrals abdominal, many-rayed. Air- 
bladder cellular, not bifid. Pyloric cceca in the form of a short, broad, 
branching, leaf-like organ. Intestine with a spiral valve. 

Two genera known, Polyodon and Psephurus, each of one species. Sin- 
gular fishes, inhabiting the fresh waters of the United States and China. 
They feed chiefly on mud and minute organisms contained in it, stirring 
it up with the spatulate snout. 

(Polyodontide Giinther, viii, 346-347.) 


* Gill-rakers very fine and numerous; caudal fulcra small and numerous. 
POLYODON, 46. 


46.—POLYODON Lacépéde. 
Paddle-fishes. 


(Spatularia Shaw: Platirostra Le Sueur.) 


Lacépéde, Hist. Nat. Poiss. i, 402, 1798: type ‘‘Polyodon feuille” = P. folium Bloch.) 

Gill-rakers exceedingly numerous, very slender ; spatula broad. Cau- 
dal fulera 15 to 20 in number, of moderate size. Rivers of the United 
States. (zodbs, many; 6d, tooth.) 


73. P.spathula (Walb.) J. & G.—Paddle-fish ; Spoon-bill Cat ; Duck-bill Cat. 
Color olivaceous, rather pale. Opercular flap very long, nearly reach- 
ing to ventrals. Spatula broad. Premaxillary extending far behind 
the small eye. Skin smooth, or nearly so, except the rhombic plates on 
the sides of the tail. Ventrals near the middle of the body; dorsal 
well behind them; anal mostly behind the dorsal, and somewhat 
larger; these fins somewhat faleate. Fin-rays slender. Spiracle with 
aminute barbel. Isthmus papillose in theyoung. Spatula 24 to 4 times 
in length. Whole head, with opercular flap, more than half length. 
Head, without spatula or flap, about 5. D. 50-60; A. 50-65; V. 45. 
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L. 5-6 feet. Mississippi Valley and rivers of the Southern States; gen- 
erally abundant. 


(Squalus spathula Walbaum, Artedi Pisce. 1792, 522: ‘‘Polyodon feuille” Lacépede, 
Hist. Nat. Poiss. i, 402: P. foliwum Schneider ed. Bloch, Syst. Ichth. 457: Spatularia 
reticulata Shaw, Gen. Zool. 1804, v, 362: Platirostra edentula (adult) Le Sueur, Journ. 
Acad. Nat. Sci. Phila. 227: P. foliwm Giinther, 346.) 


Orver H.—GLANIOSTOML. 


(The Sturgeons.) 


A precoracoid arch. No symplectic bone. Maxillary present. No 
suboperculum or preoperculum. Interoperculum present. Mesoptery- 
gium distinct. Interclavicles present. Basihyals and superior cerato- 
hyal not ossified. Branchihyals osseous. This group is composed of the 
single family Acipenseride. (yiaxrcc, a cat-fish, Silurus; oréya, mouth.) 


Famiry XXVI.MACIPENSERID. 
(The Sturgeons.) 


Body elongate, subeylindrical, armed with five rows of bony bucklers, 
each with a median carina which terminates in a spine. A median dor- 
sal series, and a lateral and abdominal series on each side, the abdomi- 
nal series sometimes deciduous. Between these the skin is rough, with 
small irregular plates. Snout produced, depressed, conical or subspat- 
ulate. Mouth small, inferior, protractile, with thickened lips. No 
teeth. Four barbels in a transverse series on the lower side of the 
snout in front of the mouth. Eyes small; nostrils large, double, in front 
of eye. Gills 4. An accessory opercular gill. Gill membranes united 
to the isthmus. No branchiostegals. Maxillary bone distinct from the 
premaxillary. Head covered with bony plates united by sutures. TF in- 
rays slender, all articulated. Vertical fins with fulcra. Pectorals 
placed low. Ventrals many-rayed, behind middle of body. Dorsal 
placed posteriorly. Anal somewhat behind it, similar. Tail heterocer- 
cal, the lower caudal lobe developed. Air-bladder large, simple, con- 
nected with the esophagus. Pseudobranchiz small or obsolete. Stom- 
ach without blind sac. Rectum with a spiral valve. Pancreas divided 
into pyloric appendages. 

Large fishes of the seas and fresh waters of northern regions. Most 
of the species are migratory, like the salmon, which are found in the 
same waters. Genera 2, species about 20, although more than five 
times that number have been described. The American species especi- 


—_—_ 
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ally have been unduly multiplied, particularly by Auguste Duméril, 

who has found upwards of forty of them in the museum at Paris. 

The actual number of American sturgeons does not exceed 7, and is 

more likely still less. The changes with age are considerable; the snout 

in particular becomes much shorter and less acute, and the roughness 

of the scales is greatly diminished; the ventral shields sometimes disap- 

pear altogether. The number of plates, although one of the best spe- 

cific characters, is subject to considerable variations. 

(Acipenseride Giinther, viii, 332-345.) 

*Spiracles present; snout subconic; rows of bony shields distinct throughout. 

ACIPENSER, 47. 


** Spiracles obsolete ; snout subspatulate; rows of bony shields confluent on the tail. 
SCAPHIRRHYNCHOPS, 48. 


47.—ACIPENSER* Linnezus. 


Sturgeons. 
(Artedi, Linn. Syst. Nat.: type Acipenser sturio L.) 

Snout subconical, more or less depressed below the level of the fore- 
head. A small spiracle over the eye. Caudal peduncle moderately 
long, deeper than broad, the rows of bony bucklers distinet to the base 
of the caudal fin. Tail not produced into a filament, its tip surrounded 
by the caudal rays. Gill-rakers small, narrowed or lanceolate. Pseu- 
dobranchiz present. Species numerous. (Latin acipenser, a sturgeon ; 
from dz:c, point; zevza, five ?) 


74. A. sturio L.—Common Sturgeon. 

Snout rather sharp, nearly as long as the rest of the head, becoming 
comparatively shorter and blunter with age. Barbels nearly midway 
between mouth and tip of snout, shortish, not reaching the mouth. 
Gill-rakers small, slender, pointed, sparse, not longer than the pupil. 





*M. Duméril (Hist. Nat. Poiss. ii, 89) divides this group into six subgenera, as fol- 
lows: 
a. Spines of dorsal shields situated near their middle. (Mesocentres.) 
b. Stellate plates none. 


c. Scutella’ (between large shields) disposed without order ..........-. Huso. 
cCcuLellaidisposed in) quiIncunx.<o2 25-2 s cease cee once eense ACIPENSER. 
PPMP LOlaterp Uves MMMECLOUS = aa 2ek stem aoe sesciot sets wees soe ne ee ete ANTACEUS. 


aa, Spines of dorsal shield at the posterior extremity. (Opisthocentres.) 
d. Stellate plates none. 


Cr OMENS ACO ea cert Cpls a oid «cio seprem aidaiead STERLETUS. 
Com DICMUING xs sae ne ce clea meals sce tlece a cactes focus LIONISCUS. 
dam Sicllatenpraves MumeroUsss. 4-4 scesea tas seceen cae as ace mck H&ELOPS. 


The same species at different ages may frequently belong to two or more of these 
subgenera. 
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Fulera roughish, not enlarged. Lower lobe of tail rather sharp. Sides 
of tail with regular rhombie plates. Plates mesocentrous, rather rough. 
Anal smaller than dorsal, placed mostly below it. Anterior rays of 
pectoral thickened. ‘Skin with very small rough points in very 
young examples; in older ones these ossifications are broader, rough, 
substellate, and more or less regularly arranged in oblique series.” D. 
40-44; A. 26-30. Dorsal plates 11-14; lateral 27-36; ventral plates 
11. Atlantic Ocean; ascending rivers of Europe and North America. 

Var. oxyrrhymehus (Mitchill), the American Sturgeon, has the num- 
ber of lateral plates generally fewer—27-29 instead of 29-36, as in Euro- 
pean examples. The stellate ossifications are also said to be some- 
what rougher than in the European form. Massachusetts to Florida ; 
abundant. 


(L. Syst. Nat.; Giinther, viii, 342: Acipenser oxyrhynchus Mitchill, Trans. Lit. & 
Phil. Soc. N. Y.i, 462, and of most American writers. ) 


7d. A. tramsmontanus Richardson.—JVhite Sturgeon; Columbia River Sturgeon; 
Sacramento Sturgeon. 

Color dark grayish, scarcely olive-tinged, and without stripes. . Dor- 
sal shields mesocentrous, with a compressed bluntish spine, which is 
anteriorly often serrated, and followed behind by a compressed keel. 
Lateral shields rather opisthocentrous. Skin with stellate roughnesses, 
but smoother than in A. medirostris. Snout sharp in the young, be- 
coming rather blunt and short in the adult, when it is considerably 
shorter than the rest of the head. Barbels rather nearer to the tip of 
snout than to the mouth. Gill-rakers comparatively long, more than 
3 times as high as broad, about 26 in number. Upper lobe of tai 
with rhombic plates. First caudal fulcrum, above and below, enlarged 
and granular. Lower lobe of caudal rather sharp and long, not much 
shorter than upper. Dorsal plates 12; lateral 36-49, usually about 44; 
ventral 10. Anal fin mostly below dorsal. D.45; A. 28. Depth 7 in 
length; head 4. Pacific coast, south to Monterey, ascending the Sacra- 
mento, Columbia, and Fraser’s Rivers in large numbers in spring. 
Reaches a weight of 300 to 600 pounds, and is used as,food. 

(Richardson, Fauna Bor.-Amer. iii, 278, 1886: Acipenser brachyrhynchus and acuti- 
rostris (young) Ayres, Proc. Cal. Acad. Nat. Sci. 1854, 15,16: Acipenser transmontanus 
and brachyrhynchus Giinther, viii, 336, 337.) 

76. A. medirostris Ayres.—Green Sturgeon. 

Color olive-green, with an olive stripe on the median line of the belly 

and one on each side above the ventral plates, these stripes ceasing op- 


posite the vent. Shields generally opisthocentrous, with a strongly 
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hooked spine. Skin very rough. Snout about as in A. transmontanus, 
sharp in the young, becoming blunt with age, usually rather shorter 
than the rest of head. Barbels nearly midway between snout aud 
mouth. Gill-rakers scarcely higher than broad, about 17 in number. 
Upper lobe of tail with some scattered plates. Caudal fulera not en- 
larged. Lower lobe of caudal short and blunt, little more than half the. 
length of the upper. Dorsal plates 10; lateral 28-30; ventral 9. Anal 
fin about half below the dorsal. D. 37; A. 30. Depth 74 in length; 
head 4}. Pacific coast, ascending the rivers from San Francisco north- 
ward, reaching a large size. Less abundant than A. transmontanus; 
not used for food, being reputed poisonous. 

(Ayres, Proc. Cal. Acad. Nat. Sci. i, 15; Giinther, viii, 342: Acipenser agassizi Giinther, 


viii, 344: Acipenser acutirosiris Giinther, viii, 344; not of Ayres.) 


77. A. rubicumdus Le Sueur.—Lake Sturgeon; Ohio Sturgeon; Black Sturgeon; 
Stone Sturgeon ; Lock Sturgeon. 


Blackish above, sides paler or reddish. Body comparatively elongate; 
snout slender and long in the young, becoming quite blunt with age, 
when it is considerably shorter than the rest of the head; shields large, 
rough with strongly hooked spines, becoming later comparatively 
smooth. Skin with minute rough plates. Ventral shields growing 
smaller with age, and finally deciduous. Dorsal shields 13 (11-16); 
lateral shields (34) 30-39; ventral plates 8-10. D. 35; A. 26. L. 6 
feet. Weight 50 to 100 pounds. Mississippi Valley, Great Lakes, and 
northward. Our common fresh-water sturgeon, usually not descending 
to the sea. 


Le Sueur, Trans. Amer. Phil. Soc. i, 1818, 388: Acinenser maculosus Le Sueur, Trans. 
? ? ’ 
Amer. Phil. Soc. i, 393: Acipenser rupertianus Richardson, Fauna Bor.-Amer. iii, 311: 
Acipenser carbonarius, laevis, and rhyncheus Agassiz, Lake Superior, 271, 276: Acipenser 
? Y 5 ’ ’ ’ 
rubicundus, maculosus, and liopeltis Giinther, viii, 538, 339,341; Milner, Rept. U. S. Fish 
Com. 1872~73, 67.) 


78. A. brevirostris Le Sueur.—Short-nosed Sturgeon. 

*«Snout very short and obtuse, about one-fourth of the length of the 
head. Barbels short, simple. Osseous shields rather small and distant 
from one another, finely radiated and granulated; 8-10 on the back, 
22-28 on the sides, 6-8 along the abdomen. Skin very sparingly cov- 
ered with minute prickles and very small scattered ossifications. The 
greater part of the anal below the dorsal. D. 30.” (G@iinther.) Cape 
Cod to Florida. 

(Le Sueur, Trans. Amer. Phil. Soc. i, 390; Giinther, viii, 341.) 
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48.—SCAPHIRRHYNCHOPS Gill 
Shovel-nose Sturgeons. 


(Scaphirhynchus Heckel, Ann. Wiener Mus. Naturgesch. i, 1835, 71; preoccupied in orni- 
thology.) 

(Scaphirhynchops* (Gill, MSS.) Jordan & Copeland, Bull. Buff. Soc. Nat. Hist. 1876, 161 ; 
type Acipenser platorynchus Rafinesque. ) 


Snout broad, depressed, subspatulate or shovel-shaped. No spiracle. 
Caudal peduncle very long, strongly depressed, broader than deep. 
Rows of bony bucklers confluent below the dorsal fin, forming a com- 
plete coat of mail on the tail. Tail produced in a filament beyond the 
eaudal fin. Gill-rakers somewhat fan-shaped. Pseudobranchiz obso- 
lete. Species about 4, inhabiting the fresh waters of the United States 
and Central and Eastern Asia. (ozdé¢7, spade; poyzoc, snout; oy, appear- 
ance.) 


79. S. platyrrhymelhus (Rafinesque) Gill.—Shovel-nosed Sturgeon; White Sturgeon. 

Body elongate, tapering into a slender, depressed tail, which extends 
beyond the caudal fin in the form of a filament. This filament is long 
and slender in the young, but is frequently lost in the adult. Bony 
shields opisthocentrous, sharply keeled, the series confluent below the 
dorsal, obliterating the smaller plates between. Two occipital plates 
with short keels. A spine in front of eye, and one at the posterior edge 
of the rostral “shovel”; snout in the young with a few spines. Barbels 
nearer mouth than tip of snout. Greatest width of head about half its 
length. None of the fulera enlarged. Dorsal and anal small. Anal 
partly below dorsal. Gill-rakers small, lamellate, somewhat fan-shaped, 
ending in 3-4 points. Dorsal shields 15-18; lateral 41-46; ventral 11- 
13. Head 4 in length. L.5 feet. Mississippi Valley and streams of 
the Western and Southern States ; common. 


(Acipenser platorhynchus Rafinesque, Ichth. Oh. 1820, 80: Scaphirhynchus rafinesquei 
Heckel, Ann. Wiener Mus. Naturgesch. i, 1835, 71: Scaphirhynchus cataphractus Giinther, 


viii, 345.) 
SuscLass HOLOSTEL 
(The Bony Ganoids.) 
Skeleton bony. Ventral fin abdominal, with the basilar segments rudi- 


mentary, as in ordinary fishes. Primary radii of posterior limb generally 
reduced to one rudiment. Suboperculum and preoperculum present. 





* “Tn words beginning with /, / is doubled after a prefix ” (Liddell § Scott, Gr.-Eng]. 
Lex. 1858, 215); hence Scaphirrhynchops, Hemirrhamphus, and all similar words are 
properly written with the double r. 
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Branchiostegals present. Coronoid bone and precoracoid arch present. 
Arterial bulb with several pairs of valves. Optic nerves forming a chi- 
asma. Intestine withaspiralvalve. Air-bladder cellular, lung-like, con- 
nected by a sort of glottis with the esophagus. Tail heterocercal. Skin 
covered with scales, which are ganoid or eycloid. As here understood, 
this group consists of the two orders Ginglymodi and Halecomorphi, 
the Crossopterygia being considered as forming a distinct subclass. The 
Chondrostei, Holostei, and Crossopterygia form the series or subclass 
Ganoidei, represented by five widely divergent families among recent 
fishes and by a great variety of extinct types. These forms, so far as 
known, agree in a number of respects already indicated, and differ from 
all the Teleostei, or ordinary fishes, in the presence of several pairs of 
valves in the arterial bulb, and in the presence of the optic chiasma. 
The relations of the Halecomorphi with the Teleostean order of Isospon- 
dyli are, however, undoubtedly very close. 


(Ganoidei Holostei part Giinther, viii, 324-325, 328-331. 620c, complete ; dcréov, 
bone.) 
ANALYSIS OF ORDERS OF HOLOSTEI. 


*Vertebrx opisthocelian; maxillary bone transversely divided into several pieces. 
GINGLYMODI, I. 
** Vertebre amphicelian ; maxillary bone not transversely divided. 
HALECOMORPHI, J. 


Orver —GINGLYMODLI. 


(The Gar Pikes.) 


Parietals in contact. Pterotie, basis cranii, and anterior vertebre 
simple. Symplectics present. Mandible with opercular, coronoid, an- 
gular, articular, and dentary bones. Third superior pharyngeal small, 
lying on fourth. Upper basihyal wanting. Maxillary transversely 
divided. A cartilaginous precoracoid arch. Vertebrie opisthoccelian. 
Pectoral fins with mesopterygium and five other basal elements. Tail 
heterocercal. This order includes the single family Lepidosteide. 
(7:7yvpes, hinge; cdod-, tooth. 


Famity XX VII.—LEPIDOSTEID 2. 
(The Gar Pikes.) 


Body elongate, subeylindrical, covered with hard, rhombic, ganoid 
scales or plates, which are imbricated in oblique series running down- 
ward and backward. Both jaws more or less elongate, spatulate or 
beak-like, the upper jaw projecting beyond the lower. Premaxillary 
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forming most of the margin of the upper jaw; the maxillary transversely 
divided into several pieces. Lower jaw composed of as many pieces as 
in reptiles. Coronoid present. Both jaws with an outer series of small 
teeth, followed by one (or two) series of large teeth, besides which on 
the jaws, vomer, and palatines are series of small, close-set, rasp-like teeth. 
Tongue toothless. Large teeth of the jaws conical in form, pointed and 
striate, placed at right angles to the jaw. These large teeth rest, accord- 
ing to Agassiz, in a rather deep furrow, protected on the outside by the 
raised border of the jaw, and on the inside by a ridge of the same 
nature. These teeth are pierced in the centre by a foramen, which 
communicates with the maxillary canal, and through which the nerves 
and blood vessels enter the pulp cavity of the tooth. The forms of the 
folded layers of dentine within the teeth are peculiar. Pharyngeals 
with rasp-like teeth. Tongue short, broad, emarginate, free at tip. Ex- 
ternal bones of skull very hard and rugose. Eyessmall. Nostrils near 
the end of the upper jaw. An accessory gill on the inner side of the 
opercle. Pseudobranchie present. No spiracles. Gills four, a slit be- 
hind the fourth. Branchiostegals 3. Gill membranes somewhat con- 
nected, free from the isthmus. Gill-rakers very short. Air-bladder cellu- 
lar, lung-like, somewhat functional, communicating by a glottis with the 
esophagus. Fins with fulera. Dorsal fin short, rather high, posterior, 
nearly opposite the anal, which is similar in form. Tail heterocercal, 
in the young produced as a filament beyond the caudal fin. Caudal 
convex. Ventrals nearly midway between pectorals and anal. Pec- 
toral and ventrals moderate, few-rayed. Vertebre with ball-and-socket 
joints (opisthocelian). Stomach not cecal. Pyloric appendages numer- 
ous. Spiral valve of intestines rudimentary. Fishes of the fresh waters 
of North America. Genera 1 or 2; species probably 3 or 4, although 
more than 40 have been described. These fishes are of much interest 
to geologists from their relationship to extinct Ganoid types. 
(Lepidosteide Giinther, viii, 328, 331.) 


* Large teeth of the upper jaw in a.single series (in adult) ......---- LEPIDOSTEUS, 49. 
** Large teeth of upper jaw in two series..-..----....---+----+------ LITHOLEPIS, 50. 


49.—_LEPIDOSTEUWS Lacépéde. 
Gar Pikes. 


(Lepisosteus Lacépéde, Hist. Nat. Poiss. v, 331, 1803: type Lepisosteus gavialis Lac. = 
Esox osseus L.) 
This genus is characterized by the presence of but one row of large 


teeth mm each jaw. There are in the upper jaw, first, the outer series of 
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small, sharp, even teeth, then tlie series of large teeth, some of the 
anterior teeth being usually movable. Next comes a series of fine 
teeth, in one row in front, becoming a band behind. Then the vom- 
erine teeth also in a long band, and posteriorly outside of the vomerine 
band a palatine band. These bands on the roof of the mouth are fre- 
quently somewhat confluent or irregular. In young specimens some 
of the palatine teeth are often enlarged, sometimes forming a regular 
series. Lower jaw with an outer series of small teeth, then a series of 
large teeth, then a broad band of fine teeth on each side. No teeth on 
tongue. Lach of the large teeth fitting into a depression in the op- 
posite jaw. Waters of the United States. (Aezts, scale; dargov, bone.) 
*Beak long and slender; the snout more than twice the length of the rest of the 
head. (Lepidosteus.) 

80. L. osseus (L.) Agassiz.—Long-nosed Gar; Bill-fish ; Common Gar Pike. 

Olivaceous, pale and somewhat silvery below. Vertical fins and pos- 
terior part of the body with round black spots, which are more distinct 
in the young. Very young with a blackish lateral band. Snout a little 
more than twice the length of the rest of the head, its length 15-20 
times its least width. Head 3 in length; depth 12. D.8; A.9.; V. 
6; P.10; Lat. 1. about 62. L. about 5 feet. Great Lakes and rivers 
of the United States from Vermont to the Rio Grande; generally abun- 
dant.* 

(Esox osseus Linn. Syst. Nat.: Lepisosteus oryurus Raf. Ichth. Oh. 73: Lepisosteus huron- 
ensis Richardson, Fauna Bor.-Amer. iii, 257; Giinther, viii, 330.) 

** Beak shorter and broader, little longer than the rest of the head. (Cylindrosteust 
Rafinesque. ) 
81. LX platystomus Raf.—Short-nosed Gar. 

Colors of ZL. osseus or rather darker. Snout usually about one-third 
longer than the rest of the head, sometimes about equal to it, its length 
5-6 times its least width. Head 3} in length; depth 8. D.8; A. 8; 
V.6; Lat. 1. about 56. L. 2-3 feet. Great Lakes and southern and 
western rivers, with the preceding, but less abundant northward. 


(Lepisosteus platostomus Ratinesque, Ichth. Oh. 72; Giinther, viii, 329.) 








*M. Auguste Duméril (Hist. Nat. Poiss.) divides this species, as represented in the 
Museum at Paris, into seventeen, which are distinguished by trifling differences in pro- 
portions and numbers of scales. It is seldom safe to found either a species or a genus 
of fishes on differences in proportions alone. 

t Rafinesque, Ichth. Oh. 1820, 72: type Lepisosteus platostomus Raf. (KvAcvdpoc, cylin- 
der; doredv, bone.) 
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60.—_LETHOLEPIS Rafinesque. 
Alligator Gars. 
(Atractosteus Rafinesque, 1820.) 


(Rafinesque, Amer. Month. Mag. iii, 447, 1818: type Litholepis adamantinus Raf.) 

This genus is scarcely distinct from Lepidosteus, dittering only in the 
presence of a second series of large teeth in the upper jaw, along the 
outer margin of the palatine bones, at their junction with the premaxil- 
laries. Probably but one species, in the warmer parts of the United 
States, and southward to Cuba and Central America. (A‘oc, stone; 
Aexis, scale.) 
$2. L. tristeechus (Bloch & Schneider) Jordan & Gilbert.—Alligator Gar. 

Color greenish, paler below, the adult usually not spotted. Snout 
usually not quite so long as the rest of the head, its least width con- 
tained 34 times in its length. Head 34 in length. D.8; A. 8; V.6; 
Lat. 1. 60. Seales in an oblique series from the ventrals to middle of 
back 18-20. lL. 8-10 feet. Rivers of the Southern States, Cuba, Mex- 
ico, and Central America; reaching a great size. 


(2? Esox viridis Ginelin ed. Linné, i, 1380: Esow tristechus Schneider ed. Bloch, 395: 
Lepisosteus spatula Lacép. v, 333: Lepisosteus or Atractosteus ferox Rafinesque, Ichth. 
Oh. 73: Lepidosteus manjuari Poey, Mém. Cuba, i, 273: ? Atractosteus tropicus Gill, Proc. 
Acad. Nat. Sci. Phila. 1863, 172: Lepidosteus viridis Giinther, viii, 329.) 


Oxver J.—HALECOMORPHLI. 


(The Amias.) 


Parietals in contact. Pterotic, basis cranii, and anterior veftebra 
simple. Mandible with opercular and coronoid. Maxillary not trans- 
versely segmented, bordering the mouth. Third superior pharyngeal 
lying on enlarged fourth. Upper basihyal wanting. Vertebre amphi- 
celian. Pectoral fins with mesopterygium and eight other elements. 

This order includes only the family of Amiide. (atin halecomorphus, 
formed like a shad; in allusion to the resemblance between this group of 
Ganoids and the Isospondyli.) 


Famuy XXVIIL—AMIIDA. 
(The Mud-fishes.) 


Body oblong, compressed behind, terete anteriorly. Head subconical, 
anteriorly bluntish, slightly depressed, its superficial bones corrugated 
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and very hard, scarcely covered by skin. Snout short, rounded. Lat- 

‘eral margins of upper jaw formed by the maxillaries, which are divided 
by a longitudinal suture. Jaws nearly even in front. Cleft of the 
mouth nearly horizontal, extending beyond the small eye. Lower jaw 
broad, U-shaped, the rami well separated. Between them a broad bony 
plate, with radiating stric, its posterior edge free. Jaws each with an 
outer series of conical teeth, behind which in the lower is a band of 
rasp-like teeth. Bands of small teeth on the vomer and pterygoids, 
Palatines with a series of larger, pointed teeth. Premaxillaries not pro- 
tractile. Tongue thick, scarcely free at tip. Nostrils well separated, the 
anterior with a short barbel. Suborbital very narrow. A bony plate 
covering the cheek, similar to the plates on the top of the head. Oper- 
culum with a broad dermal border. Branchiostegals 10-12. No pseu- 
dobranchiz nor opercular gill. No spiracle. Gills 4, a slit behind the 
fourth. Gill membranes not connected, free from the isthmus. Two 
peculiar, long, lanceolate, obliquely striate’ appendages on each side 
of the isthmus, projecting backward and covered by the branchioste- 
gal rays, the anterior wholly adnate to the isthmus, the posterior 
free ‘behind.* Isthmus scaleless. Gill-rakers stoutish, very short. 
Scales of moderate size, rather firm, cycloid, with a membranaceous 
border. Lateral line present. Dorsal fin long and low, nearly uniform ; 
the posterior rays not much higher than the others; its insertion in 
front of the middle line of the body, opposite the end of the pectoral. 
Tail somewhat heterocercal (more so in the young), convex behind. No 
fulera. Anal fin short and low. Pectoral and ventral fins short and 
rounded, the ventrals nearer anal than pectorals. Vertebra amphice- 
lian, as usual among fishes. Abdominal and caudal parts of the ver- 
tebral column subequal. Air-bladder cellular, bifid in front, lung-like, 
connected by a glottis with the pharynx, and capable of assisting in 
respiration. Stomach with a blind sac; no pyloric cceca, No closed 
oviduct. Intestine with a rudimentary spiral valve. Fresh waters of 
the United States. A single species known. 








*See Wilder ‘‘On the Serrated Appendages of the Throat of Amia,” Proc. Amer, 
Assoc. Ady. Sci. 1876, 259, for a discussion of these curious organs. 
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51.—AMEA Linneus. 
Bow-fins. 
(Amiatus Rafinesque. ) 


(Linn. Syst. Nat. ed. xii, 1766: type Amia calva L.) 

Characters of the genus included above. (dy/a, ancient name of some 
fish, probably the bonito, Sarda mediterranea; said to be from a, priva- 
tive, and péa, one, the fish living in schools.) 


83. A. calva L.—Mud-fish ; Dog-fish ; Bow-fin; Grindle; “John A. Grindle” ; Lawyer, 

Dark olive or blackish above, paler below; sides with traces of 
dark reticulate markings; lower jaw and gular plate often with round 
blackish spots. Fins mostly dark, somewhat mottled. Male with a 
round black spot at base of caudal above, this surrounded by an orange 
or yellowish shade. In the female this spot is wanting. Lateral line 
nearly median, directed slightly upward at each end. D. 48 (42-53); 
A. 10-12; V.7; Lat. 1. 67 (65-70). Head 32 in length; depth 4 to 44. 
Male about 18 inches in length; female 24 or more. Great Lakes and 
sluggish waters from Minnesota to Virginia, Florida, and Texas ; abund- 
ant. <A voracious fish of remarkable tenacity of life. The flesh is pecu- 
liarly soft and pasty, and is of no value for food. 


(Linn. Syst. Nat.; Giinther, vii, 325: Amia ocellicauda Richardson, Fauna Bor.-Amer. 
lii, 236 ( g): Amia occidentalis Dekay, New York Fauna, Fish. 269.) 


Suborass PHYSOSTOMI. 


(The Soft-rayed Fishes.) 


Skeleton bony. Ventral fins (if present) abdominal, with the basal 
segments rudimental. Parietal bones usually united. Air-bladder (if 
present) connected by an air-duct with the esophagus. Scales mostly 
eycloid. Lateral line usually running low. Parietal bones usually 
united. Pracoracoid generally present. Rays of fins all soft and artic- 
ulated, except occasionally one or two of the anterior rays of any fin, 
which may be spinous. Lateral margins of upper jaw usually formed 
by the maxillaries. Pectoral fin placed low, generally near the ventral 
line. 

This group corresponds essentially to the Malacopteri Abdominales of 
different authors, the Cycloidei of Professor Agassiz. Although the 
typical members of this group differ in many ways from the more special- 
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ized Physoclistous Teliosts, yet all the subordinate characters disappear 
as we approach the point of union of the two groups, leaving only the 
presence of the air-duct as the ultimate distinctive character of the 
Physostomi. In view of this inosculation of the two groups, many 
writers (following Professor Gill) have united them both into one order, 
Teleocephali, after the exclusion of various aberrant members of each. 
The retention, in some form, of groups emphasizing the difference be- 
tween the spinous and the soft-rayed fishes seems to us very convenient. 
(Order Physostomi Giinther, v—viii.) 


ANALYSIS OF ORDERS OF PHYSOSTOMI.* 


A. Priecoracoid arch present. 
B. Symplectic bone none ; pterotic simple; anterior vertebra with ossicula andi- 
tus; supraoccipital and parietals co-ossified ; maxillary imperfect, 
forming the base of a barbel; no suboperculum..NEMATOGNATHI, K. 
BB. Symplectic bone present. 
C. Anterior vertebrze co-ossified and with ossicula auditus. 
PLECTOSPONDYLI, L. 
CC. Anterior vertebra similar, distinct, without ossicula auditus. 
IsOSPONDYLI, M. 
AA. Precoracoid arch none. 
D. Scapular arch suspended to cranium; a symplectic bone; pterotic 
and anterior vertebra simple; parietals separated by supraoccipital. 
HAPLOMI, N. 
DD. Scapular arch free behind the cranium; parietals in contact; no 
symplectic; maxillary bone lost or connate ....ENCHELYCEPHALI, O. 


Orver K.—NEMATOGNATHI. 
(The Cat-fishes.) 


Parietals and supraoccipital confluent. Four anterior vertebra co- 
ossified, and with ossicula auditus. No mesopterygium. Basis eranii 
and pterotic bone simple; no coronoid bone. Third superior pharyn- 
geal bone wanting, or small and resting on the fourth ; second directed 
backwards. One or two pairs of basal branchihyals; two pairs branchi- 
hyals. Suboperculum wanting. Premaxillary forming mouth border 
above. Interclavicles present. No scales. Skin naked or with bony 
plates. 

“‘This division is the nearest ally to the sturgeons (Chondroste’) among 
Physostomous fishes, and I imagine that future discoveries will prove 
that it has been derived from that division by descent. In the same 





* After Cope, Trans. Amer. Phil. Soc. 1870, 452. 
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way the Isospondylous fishes are nearest the Halecomorphi, and have 
probably descended from some Crossopterygian, near the Haplistia, 
through that order. The affinity of the cat-fishes to the sturgeons is_ 
seen in the absence of symplectic, the rudimental maxillary bone, and, 
as observed by Parker, in the interclavicles. There is a superficial 
resemblance in the dermal bones.” (Cope. 1. ¢., 454.) 

This group comprises the Stluridw and their relatives, now divided 
into several families by Professor Gill. (vjva, thread; yvddoc, jaw ; from 
the maxillary barbels, which are always present.) 


ANALYSIS OF THE FAMILIES OF NEMATOGNATHI. 


*Operculum present; dorsal fin, if present, short, anteriorly placed. ..SILURID&, 29. 


Famity XXIX.—SILURIDA. 
(The Cat-fishes.) 


Body more or less elongate, naked or covered with bony plates. 

No true scales. Anterior part of head with two or more barbels, the 
_base of the longest pair formed by the rudimentary maxillary. Margin 

of upper jaw formed by premaxillaries only. Suboperculum absent; 
operculum present. Dorsal fin usually present, short, above or in front 
of the ventrals. An adipose fin usually present. Anterior rays of dor- 
sal and pectorals usually spinous. Air-bladder usually present, large, 
and connected with the organ of hearing by means of the auditory ossi- 
cles. Lower pharyngeals separate. 

After the removal of numerous aberrant forms as distinct families, 
the family of Siluridw, as understood by Professor Gill, contains more 
than 100 genera and upward of 900 species. Most of the Silwride are 
fresh-water fishes, inhabiting the rivers of warm regions, particularly 
South America and Africa. Comparatively few of them are marine, and 
these few are mostly tropical. 

Our species all belong to the division called by Dr. Giinther, Siluride 
Proteropterc, and thus characterized : 

“The rayed dorsal is always present, short, with not more than 12 
soft rays, and belongs to the abdominal portion of the vertebral column, 
being placed in advance of the ventrals. The adipose fin is always 
present and well developed, although frequently short. The extent of 
the anal is much inferior to that of the caudal vertebral column. The 
gill membranes are not confluent with the skin of the isthmus, their 
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posterior margins always free, even if they are united with each other. 
Whenever a nasal barbel is present it belongs to the posterior nostril.” 

(Siluride part Giinther, v, 30-65, 69-220: Heteroptere, Protcroptere, and Steno- 
branchia. ) 


* Anterior and posterior nostrils remote from each other, the posterior provided with 
a barbel; vomer and palatines toothless; barbels 8. (eta- 
lurine.) 

a. Adipose fin keel-like, adnate to the back; supraoccipital bone free behind. 
NOTURUS, 52. 
aa. Adipose fin with its posterior margin free. 
bo. Premaxillary band of teeth with a lateral backward extension on each 
Sideye tae tee eiato caine os anin os ole seiSecer elecmt PILODICTIS, 53. 
bb. Premaxillary band of teeth truncate bebind. 
e. Caudal not forked. 


d. Eyes concealed beneath the skin....-...--..-:....--- GRONITAS, 54. 
Rete VES MOLINA ete eerste sa tra aay ee aac la ates claim tae famialara AMIURUS, 55. 
co Gaudaltonkeditie san ces cote ae ete ete seo sieceews ICTALURUS, 56. 


** Anterior and posterior nostrils close together, neither with a barbel, the posterior 
with a valve; teeth on the palate. (driine.) 

é. Mower jaws with 4 barbels: -222Se2 sc. es): =, s2 23 =< ARES, 

ee. Lower jaw with 2 barbels..:-.......---.. AELURICHTHYS, 


57, 
58 


52.—NOTURUWS Rafinesque. 
Stone Cats. 
(Noturus Raf. Amer. Month. Mag. and Crit. Rev. iv, Nov. 1818, 41: type Noturus 
Jlavus Rafinesque. ) 

Body more or less elongate, anteriorly subeylindrical, thence more or 
less compressed. Head above ovate and depressed. Skin very thick, 
entirely concealing the bones. Supraoccipital entirely free from the 
head of the second interspinal. Eyes small. Mouth anterior, rather 
large, the upper jaw usually more or less projecting beyond the lower. 
Teeth subulate, closely aggregated in a broad band in each jaw, which 
in the lower one is interrupted by a linear interval and in the upper one 
is continuous. The band in the upper jaw is either abruptly truncated 
at each end (subgenus Schilbeodes) or prolonged backward by a contin- 
uation from the postero-external angle (subgenus Noturus). Branchios- 
tegals 9. Dorsal fin situated over the posterior half of the interval 
between the pectoral and ventral fins, with a short, sharp spine and 
7 branched rays. Adipose fin long and low, more or less connected 
with the accessory rays of the caudal fin, not free posteriorly, but ad- 
nate to the body; the membrane sometimes high and continuous, some- 
times notched. Caudal fin very obliquely truncated or rounded, in- 
serted on an equally obliquely rounded base. Rays rapidly decreasing 
in length inferiorly ; numerous rudimentary onés present, both above 

Bull. Nat. Mus. No. 16 7 
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and below the caudal peduncle. Anal fin comparatively short, and rap- 
idly increasing in height for the first half of its length ; it has 12—20* rays. 
Ventrals rounded, and each has 1 simple and 8 branched rays. Pee- 
toral fins with a sharp spine, of different forms in the different species. 
Vent at some distance in advance of the anal. Lateral line complete. 
In or above the axil of the pectoral fins is an orifice, which is the open- 
ing of the duct of a poison gland. “From it may frequently be drawn a 
solid gelatinous style ending in a tripod, each limb of which is dichoto- 
mously divided into short branches of regular length.” (Cope.) Size 
small. Fresh waters of the United States. (vérus, back; dupa, tail; 
‘‘means tail over the back”, Rafinesque.) 


*Premaxillary band of teeth without lateral backward processes. (Schilbeodest 
Bleeker. ) 
+ Pectoral spine entire or grooved behind; adipose fin high and continuous with 
the caudal. 
a. Pectoral spine about half the length of the head. 
S84. N. gyrimws (Mitchill) Raf. 
_ Nearly uniform yellowish brown, sometimes blackish, without trans- 
verse blotches; a narrow dark lateral streak and one or more dorsal 
ones. Body comparatively short and thick. Head large, its width 33— 
41 in length of body; depth 4-55; head 33-4, Spines stout and rather 
long; that of the pectoral fin straight, grooved behind, 24 in the distance 
from snout to dorsal fin. Dorsal higher than long, inserted nearer anal 
than snout. Anal 13. Jaws nearly equal. Humeral process short. L. 
5 inches. New York, entire Mississippi Valley, and Upper Lake region ; 
rather common. 


(Silurus gyrinus Mitchill, Amer. Month. Mag. 1818, 322; Jordan, Bull. U. S. Nat. 
Mus. x, 102: Noturus sialis Jordan, Bull. U. S. Nat. Mus. x, 102, 1877.) 


aa. Pectoral spine less than one-third the length of the head. 


85. N. leptacanthmus Jordan. 

Color yellowish, somewhat mottled. Body slender. Head small and , 
narrow, longer than broad. Eye small. Upper jaw much projecting. 
Spines very short and slender; that of the dorsal not one-third the 
height of the fin; all less than one-third the length of the head; that 
of the pectoral retrorsely serrate on the outer edge, entire within. Head 
44 in body; its width 53; depth 54; distance to dorsal 24; pectoral spine 


*Throughont the account of this family the radimentary rays at the front of the 
anal are included in the enumeration. 

+ Bieeker, Ichthyologiw Archipelagi Indici Prodromus, i, Siluri, 258: type Silurus 
gyrinus Mitch. (Schilbe, another genus of Silurid@ ; evdog, like.) 
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5 in this distance; dorsal nearer anal than snout. Anal 14. Humeral 
process very shcrt. L.3inches. Georgia to Mississippi; not abundant. 
(Jordan, Ann. Lyc. Nat. Hist. N. Y. 1877; Jordan, 1. c. 102.) 
+t Pectoral spine serrate behind, roughish in front; adipose fin emarginate. 
bb. Pectoral spines extremely strong, more than half the length of head, curved ; 


their posterior serre strong, spine-like, hooked backward, each about as 
long as the diameter of the spines. 


S86. N. miuras Jordan. 

Body much mottled, black and grayish. Top of head, tip of dorsal, 
middle of adipose fin, and edge of caudal definitely blackish. Body with 
four broad cross-blotches, one before dorsal, one behind it, one on mid- 
dle of adipose fin, and one small one behind it. Adipose fin connected 
with the caudal fin. Distance from snout to dorsal about 2% in length. 
Pectoral spine 24 in this distance. Dorsal fin higher than long. Body 
not very elongate nor much depressed. Dorsal region often somewhat 
elevated. Depth usually 44-5 in length; head 33-4. Dorsal nearer 
anal than tip of snout. Anal 12 or 13 rays. Pectoral spine curved and 
finely serrate without, with six strong recurved pectinations within, 
each nearly as long as the diameter of the spine. Humeral process 
short. L. 4 inches. Great Lakes to Minnesota and Louisiana; com- 
mon. 


(Jordan, Ann. Lyc. Nat. Hist. N. Y. 1877, 371; Jordan, 1. c. 100.) 


87. N. eleutherus Jordan. 

Color much as in N. miurus, extensively variegated. Snout, cheeks, 
and occipital region black. A black bar across front of dorsal, one be- 
hind dorsal, and another across middle of adipose fin; base of caudal 
fin black. One or two narrow horizontal black bars across dorsal and 
anal near their tips. Caudal vaguely barred, largely black, its tip 
white. Body stout, broad forward, tapering behind. Head large, flat- 
tish, 32 in length of body, without caudal; depth of body 5% in length ; 
width of head 43 in length of body. Mouth large, the upper jaw much 
projecting; barbels rather long. Adipose fin rather high, so deeply 
notched that the continuity of the fin is broken for a distance nearly 
equal to the diameter of the eye. A keel on the back in front of the 
adipose fin. Caudal fin rounded. Distance from snout to dorsal 2% in 
length of body. Pectoral spine in this distance 2 times; in head 13. 
Dorsal spine one-half the height of the fin ; 34 times in distance from 
snout to dorsal; 24 in length of head. Pectinations of pectoral spine 
very strong, recurved, nearly as long as the diameter of the. spine. 
Front of pectoral spine with small teeth turned forward. Fin-radii: D. 


° + 
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1,6; A.13; P.1I,8; V.9. Tumeral process long. L.5 inches. Rivers 
of North Carolina and Last Tennessee. 

(Jordan, Ann. Lyc. Nat. Hist. N. ¥. 1877,371; Jordan, 1. c. 101.) 
bb. Pectoral spines shortish, nearly straight, less than half length of head ; the serra- 

tures weak, less than half the diameter of the spine ; body elongated. 
88. N. exilis Nelson. 

Color brown, mottled, the fins somewhat margined with dusky. 
Pectoral spine slightly retrorse-serrate without, with about 6 small 
straight teeth within, which are not one-third the diameter of the spine 
in length. Head small, not very broad, but thin and depressed; its 
width 5-6 in length of body; jaws nearly equal; head 4 in length, 
depth 5-64. Dorsal searcely higher than long. Distance from snout 
to dorsal about 3 in length. Pectoral spine 34-4 in this distance; 
dorsal spine low, as near snout as anal. Anal rays 14-17. Humeral 
process obscure. L. 4 inches. Wisconsin to Missouri and Kansas. 

(Nelson, Bull. Hl. Mus. Nat. Hist. 1876, 51; Jordan, 1. ce. 100.) 

S89. N. imsignmis (Rich.) Gill & Jordan. 

Color dark brown, somewhat mottled, fins all dark-edged. Body 
rather elongate. Pectoral spine retrorse-serrate without, weakly ser- 
rate within. Head very broad, flat, and thin, upper jaw projecting ; 
head about 44 in length, depth 6. Dorsal fin one-fourth higher than 
long. Distance from snout to dorsal about 2}3in length. Length of pec- 
toral spine 22 in same distance. Dorsal much nearer anal than snout. 
Anal rays 16-20. Humeral process conspicuous, sharp. Size large; 
reaches the length of nearly a foot. Pennsylvania to South Carolina; 
common. 


(Pimelodus insigne Richardson, Fauna Bor.-Amer. iii, 32, 1836, based on Pimelode 
livrée Le Sueur, Mém. Mus. v, 155: Pimelodus lemniscatus C. & V. xv, 144: Noturus occi- 
dentalis Giinther, v, 105: Noturus marginatus (Baird) Cope, Journ. Acad. Nat. Sci. 
Phila. 1869, 237; Jordan, 1. c. 100.) 


**Premaxillary band of teeth with lateral backward processes, as in Pilodictis. 
(Noiturus. ) 
99. N. flavus Raf.—Sitone-cat. 

Color nearly uniform yellowish brown, sometimes blackish above, fins 
yellow-edged. Body elongate. Head depressed, broad and flat, nearly 
as broad as long. Middle region of body subcylindrical. Tail com- 
pressed. Head about 44 in length; width of head 54; depth 53 in 
length. Distance to dorsal about 3in length. Barbels short.. A strong 
keel on back behind dorsal, leading to adipose fin; adipose fin deeply 
notched. Dorsal spine very short. Pectoral spine retrorsely serrate in 


7 
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front, slightly rough or nearly entire behind; its length 3 times in dis- 
tance from snout to dorsal. Anat rays about 16. Humeral process 
very short and sharp. Size very large; reaches a length of more than 
aioot. Vermont to Virginia, Nebraska, and Texas; rather common. 

(Rafinesque, Amer. Month. Mag. 1818, 41; Giinther, v, 104; Jordan, l. c. 99: Notu- 
rus occidentalis Gill, Proc. Bost. Soc. Nat. Hist. 1852, 45: Noturus platycephalus Giin- 
ther, v, 104.) 

33.—PILODIAC TES Rafinesque. 


Mud Cats. 


(Opladelus Raf. 1820.) 


{Rafinesque, Prodrome de soixante-dix nouveaux genres, etc., Journ. Phys. Paris, 1819, 
422: type Pilodictis limosus Raf. = Silurus olivaris Rat.) 

Body much elongated, very slender, much depressed, anteriorly 
broader than high. Head large, very wide and depressed, latterly 
expanded, above broadly ovate, and in profile cuneiform. Skin very 
thick, entirely concealing the skull. Supraoccipital bone entirely free 
from the head of the second interspinal. Eyes small. Mouth very 
large, anterior and transverse. The lower jaw always projects beyond 
the upper. Teeth in broad villiform bands on the intermaxillaries and 
dentaries. The intermaxillary band is convex anteriorly, and proceeds 
to the insertion of the maxillaries, where it is abruptly angularly de- 
flected, and proceeds backward as an elongated triangular extension. 
The band at the symphysis is slightly divided, and anteriorly separated 
by a small triangular extension of the labial membrane. The lower 
band of teeth is anteriorly semicircular and attenuated to the corners of 
the mouth. There are about 12 branchiostegal rays on each side. The 
dorsal fin is situated over the posterior half of the interval between the 
pectorals and ventrals, and has a spine and about 7 branched rays. 
The spine is rather small, and more or less enveloped in the thick skin. 
The adipose fin is large, and has an elongated base resting over the pos- 
terior half of the anal; it is very obese and inclines rapidly backward ; 
it is rather less free posteriorly than in Amiurus. The anal fin is small ; 
it commences far behind the anus, is a little longer than high, and is 
composed of about 13 rays. The caudal fin is oblong, subtruncated, 
placed on a vertical basis, and with numerous accessory simple rays, 
recurrent above and beneath the caudal peduncle. The pectorals have 
a broad qempressed spine, serrated or dentated on its external and in- 
ternal margins, and with a prolonged fleshy integument obliquely 
striated. The ventrals are rounded and have 9 rays, 1 simple and 8 
branched. One species known. (zedés, mud; ?y0dc, fish.) 
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91. P. olivaris (Raf.) Gill & Jordan.—Mud Cat; Yellow Cat; Basihaw ; Goujon. 
Mottled brown and yellowish, the latter color often predominant ; 
whitish below. Body very long, slender, depressed forwards, closely 
compressed behind, the head extremely flat, the lower jaw the longer. 
Barbels short. Dorsal spine half the height of the fin. Caudal slightly 
emarginate. Anal fin short, its base about one-sixth the length, its rays 
2-15. Humeral process short. Size very large, reaching a weight of 
50-75 pounds. Rivers of the Mississippi Valley and Southern States ; 
abundant in deep, sluggish waters. A fish of unprepossessing appear- 
ance, although much used as food. 


(Silurus olivaris Raf. Amer. Month. Mag. 1818, 355: Hopladelus olivaris Gill, Ichth. 
Capt. Simpson’s Exp]. 1876, 426: Pelodichthys olivaris Jordan, 1. c. 95: Pimelodus punc- 
tulatus Giinther, v, 101: Pimelodus limosus Raf. Ichth. Oh. 67: Pimelodus eneus C. & V. 
xv, 135.) ) 


54.—GRONIAS Cope. 
Blind Cats. 


(Cope, Proc. Acad. Nat. Sci. Phila. 1864, 231: type Gronias nigrilabris Cope.) 

This genus agrees with Amiurus in all respects, except that the eyes 
are rudimentary and covered by the thick skin. The single species is 
probably descended from some Amiurus of the type of melas, modified 
in accordance with its subterranean life. (ypeé7, a cavern.) 


92. t&. migrilabris Cope. 

Black above ; jaws and fins black ; sides varied with yellowish ; belly 
pale. Eyes more or less rudimentary and concealed beneath the skin. 
Jaws equal. Muzzle flat. Dorsal spine midway between snout and mid- 
dle of adipose fin. Barbels short. Caudal slightly emarginate. Anal 
with 18 rays. Branchiostegals 10. Cave streams-(Conestoga River), 
Hastern Pennsylvania. 

(Cope, Proc. Acad. Nat. Sci. Phila. 1854, 231: Amiurus nigrilabris Jordan, Ue, 9am) 


55.—AMEURUS Rafinesque. 
Cat-fishes. 
(Ameiurvs Rafinesque, Ichth. Oh. 1820, 65: type Silurus cupreus Raf. = Pimelodus natalis 
Le Sueur. ) 

Body moderately elongated, robust, anteriorly vertically ovate and 
scarcely compressed ; caudal peduncle also robust, but much compressed, 
and at its end evenly convex. Head large, wide, laterally expanded, 
above ovate, and in profile cuneiform ; supraoccipital extended little 
posteriorly and terminating in a more or less acute point, which is en- 
tirely separate from the second interspinal buckler; the skin covering 
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the bones is thick. Eyes rather small, not covered by the skin. Mouth 
large, terminal, transverse, the upper jaw in most species the longer. 
Teeth subulate, aggregated in broad bands on the intermaxillaries and 
dentaries; the intermaxillary band is convex in front, of equal breadth, 
and abruptly truncated near the insertion of the intermaxillaries; the 
lower dental band is anteriorly semicircular, attenuated to the angles 
of the mouth. Branchiostegal rays 8-11. Dorsal situated over the in- 
terval between the pectorals and ventrals, higher than long, with a 
pungent spine and about 6 branched rays. Adipose fin short, inserted. 
over the posterior half of the anal. Anal fin varying length, with 15-35 
rays, the usual number being 20 or 21. Caudal fin short, usually trun- 
cate when spread open, slightly emarginate when not expanded. Ven- 
trals each with 1 simple and 7 branched rays. Pectoral fins each with 
a stout spine, which is commonly retrorse-serrate behind. Lateral line 
usually incomplete. Species very numerous, swarming in every pond 
and sluggish stream in the Eastern United States ; one species (A. can- 
tonensis) in China. (a, privative; ysfovpos, curtailed; the caudal fin not 
notched.) 
* Caudal fin not forked, rounded or slightly emarginate. 

a. Anal fin very short, its rays 15-17 (18). 

b. Body comparatively long and slender. 

93. A. brummews Jordan.—Green Mud Cat. 

Clear olive-brown, more distinctly greenish than other cat-fishes; a 
blackish horizontal bar at base of dorsal. Body extremely elongate ; 
anteriorly nearly terete. Head low, flat, and broad, upper jaw very 
strongly projecting. Dorsal fin very high, two-thirds length of head, 
its spine nearer snout than adipose fin; depth 54 in length. Head 33; 
its width 4; base of anal 6; anal rays 16-18. Caudal slightly emargi- 
nate. Young much less elongate. L. 15 inches; slenderest of the 
Amiuri. Abundant in the streams of South Carolina and Eastern 
Georgia (Santee to the Chattahoochee). 


(Jordan, Ann. Lye. Nat. Hist. N. Y. 1877, 366; Jordan, 1. ec. 93; Jordan & Brayton, 
Bull. U. S. Nat. Mus. xii, 28.) 


aa. Anal fin moderate, its rays 19-22. 
c. Lower jaw not projecting beyond upper. 
94. A. platycephalus (Grd.) Gill. 

Olivaceous, somewhat marbled, a black horizontal bar at base of dor- 
sal. Head broad and flat, nearly as wide as long. Mouth very wide, 
the jaws about equal. Dorsal spine nearer snout than adipose fin. B. 
11; A. 20-22, the base of the fin 43-5 in length. North Carolina to 
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Georgia; rathercommon. Resembles A. brunneus, but less slender and 


with a different mouth. 


(Pimelodus platycephalus Girard, Proe. Acad. Nat. Sci. Phila. 1859, 161; Jordan, l. ¢. 
93.) 

95. A. xanthocephaius (Raf.) Gill. 

Chiefly uniform yellowish brown, often rather pale. Head about as 
broad as long, 4 in length. Dorsal spine nearer adipose fin than snout, 
its rays usually 19 (18-20). Mouth very broad. Body short and stout. 
Barbels shorter than head. Humeral process very short, covered by 
skin. Size small. Ohio Valley. 

(Silurus canthocephalus Raf. Quart. Journ. Sci. Lit. Arts, Lond. 1820, 51; Jordan, 1. 
c. 42.) 

96. A. melas (Raf.) Jordan & Copeland.—Bull-head. 

Color almost black. Body very stout, short, and deep, the depth 34 
to 44 in length. Head broad behind, rather contracted forward, the 
front steeply elevated. Anal fin short and deep, of 17-19 rays, its base 
nearly 5 in length, the color of the rays forming a sharp contrast with 
that of the dusky membranes. Jaws nearly equal. Barbels longer 
than head. Humeral process rather long, rugose. Size small. Missis- 
sippi Valley to New York; common. 


(Silurus melas Raf. Quart. Journ. Sci. Lit. Arts, Lond. 1820, 51: Pimelodus catulus 
Grd. Ichth. U. S. Pac. R. R. Surv. 1858, 208: Pimelodus conjinis Grd. Proc. Acad. Nat. 
Sci. Phila. 1859, 159: Amiurus obesus Gill, Proc. Bost. Soc. Nat. Hist. 1852, 45; Jordan, 
l. ec. 89: Pimelodus putlus DeKKay, New York Fauna, Fish. 184: Amiurus pul/us Jordan, 
Jexe935) 


S97. A. marmoratms (Holbrook) Jordan. 

Body sharply mottled with brown, greenish, and whitish; the color- 
ation therefore singular among cat-fishes. Jaws equal, or nearly so; 
depth about 4 in length; slope of profile very steep. Dorsal fin high; 
the spine more than half length of head. Dorsal spine nearer adipose 
fin than snout. Barbels long. Branchicstegals 10. Head 34 in length. 
Anal21. L.15inches. Southern Illinois to Florida. Perhapsa variety 
of A. catus. 


(Pimelodus marmeratus Holbrook, Journ. Acad, Nat. Sci. Phila, 1855, 54: Jordan, 1. c. 
89.) ; 


98. A. catus (Linn.) Gill.—Bull-head ; Horned Pout; Small Cat-fish ; Schuylkill Cat; 
Sacramenio Cat. 

Color dark yellowish brown, more or less clouded, sometimes yellow- 
ish, sometimes nearly black. Body rather elongate; depth 4-44 in 
length. Anal fin usually with 21 or 22 rays, its base 4 in body. Dor- 
sal fin inserted rather nearer adipose fin than end of snout. Upper jaw 
usually distinctly longer than lower. Humeral process more than half 
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the length of pectoral spine. L. 18 inches. Great Lakes, Ohio Valley, 
and eastward. The common bull-head or horned pout of the North 
and East, abundant in every pond and stream; also introduced into 
the rivers of California, where it has rapidly multiplied. 

(? Silurus catus Linn. Syst. Nat. x, 305, 1758: Pimelodus nebulosus Le Sueur, Mém. 
Mus. vy, 149, 1819: Pimelodus atrarius DeKay, New York Fauna, Fish. 1842, 165; Jor- 
dan, I. c. 90.) 


eo, Lower jaw projecting beyond upper. 
99. A. vulgaris (Thompson) Nelson. 

Dark reddish brown or blackish. Body moderately elongate; depth 
43-5 in length. Head 33-4. Barbellong. Mouth wide. Head longer 
than broad, rather narrowed forward. Profile rather steep, pretty evenly 
convex. Dorsal region more or less elevated. Lower jaw strongly pro- 
jecting. Analrays 20. L.18inches. Vermont to Minnesota and south- 
ward; rather common. 


(Pimelodus vulgaris Thompson, Hist. Vermont, 1842, 138: Pimelodus dckayi Girard, 
Proc. Acad. Nat. Sci. Phila. 1859, 160: Pimelodus ailurus Girard, U.S. Pac. R.R. Expl. 
Fish. 1858, 210; Jordan, 1. c. 88.) 


aad. Anal fin long, of 24-27 rays, its base more than one-fourth the length. 
d. Head broad; mouth wide. 
100. A. matalis (Le Sueur) Jordan.— Yellow Cat. 

Yellowish, greenish, or blackish. Body more or less short and chubby, 
sometimes extremely obese (var. natalis), sometimes more elongate (var. 
lividus). Head short and broad. Mouth wide, the jaws equal (var. livi- 
dus) or the upper jaw longest (var cupreus). Anal rays 24-27. Great 
Lake region to Virginia and Texas; generally abundant. Extremely 
variable, and running into several varieties.* 

(Pimelodus natalis Le Sueur, Mém. Mus. v, 154, 1819; Giinther, v, 101; Jordan, 1. ec. 
86: Silurus lividus Rafinesque, Ichth. Oh. 1820, 65: Pimelodus felinus et antoniensis Grd. 
U.S. Pac. R. R. Expl. x, 209, 291: Pimelodus catus, cupreus, et cuprcoides Grd. Proc. 


Acad: Nat. Sci. Phila. 1859, 159, 160: Pimelodus conosus Richardson, Fauna Bor.-Amer. 
lii, 132: Pimelodus cupreus Raf. Ichth. Oh. 1820, 65.) 


dd. Head elongate ; mouth narrow. 


101. A. erebemmus Jordan. ce 

Color black; belly paler; fins and barbels black. Body rather elon- 
gate, compressed, the depth about 44 in length. Dorsal region rather 
elevated; the head quite long and narrowed forward, 4 times in 
length of body. Head more narrowed than in any of the other spe- 
cies. Width of the head in front of the eye but little more than half 
its length. Width of the mouth about half the length of the head. 





*For a discussion of which see Jordan, Bull. U. N. Nat. Mus. x, 86. 
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Greatest width of the head contained about 14 times in its length. 
Dorsal fin slightly nearer the snout than the adipose fin, unusually 
high, its spine leng, as in the species of Ictalurus. Pectoral spine very 
strong, about half as long as the head. Anal fin long, deep, nearly one- 
third the length of the body, and composed of 24 rays. Adipose fin 
large. Caudal fin rather short, truncate behind. Jaws equal. Supra- 
occipital bone but little free behind. Branchial apertures rather more 
restricted than usual. Resembles I. lacustris, but with the truncate 
caudal of A. natalis. Rivers of Florida. 
(Jordan, Bull. U. 8. Nat. Mus. x, 85.) 


56.—ECTALURUWS Ratinesque. 


Channel Cats. 


(Rafinesque, Ichth. Oh. 1820, 61: type Silurus punctatus Rafinesque. ) 

Body elongated, slender, and much compressed. Head usually slen- 
der and conical. The supraoccipital bone is prolonged backward, and 
its emarginated apex, in typical species, receives the acuminate anterior 
pomt of the second interspinal, thus forming a continuous bony bridge 
from the head to the dorsal spine. In some species, this connection is 
more or less imperfect, as in Amiurus, to which genus all such species 
have been hitherto referred. Mouth transverse and terminal, the up- 
per jaw protruding beyond the lower. Teeth subulate, aggregated into 
a short, laterally truncated band on each jaw. Branchiostegal rays 8 or 
9. Dorsal fin situated over the interval between the pectoral and ven- 
tral fins, higher than long, with one long spine, and usually 6 articulated 
rays. Adipose fin pedunculated, over the posterior portion of the anal. 
Anal fin long, with 20-35 rays; it commences near the vent. Ventral 
fins each with 1 simple and 7 branched rays. Pectoral fins each with a 
stout spine, retrorse-serrate within, and about 9 branched rays. Candal 
fin elongated and deeply forked, with the lobes pointed, the upper fre- 
quently the longer. Coloration silvery. Fresh waters of North Amer- 
ica, one species southward to Guatemala ;* one in Western Mexico.t 





*T. meridionalis (Giinther) Jordan. Allied to J. furcatus, but the anal shorter, the 
depth 5 in length. A. 28-29. Rio Usumacinta, Guatemala. (Amiurus meridionalis 
Giinther, v, 102.) 

tI. dugesi (Bean) J. & G. Closely allied to J. albidus, but with anarrower head (its 
width 5 in length); the width of the premaxillary band of teeth about one-third the 
length of the head; humeral process slightly furrowed, not strongly rugose as in I, 
albidus. Caudal deeply forked. Color plumbeous, silvery below. B.8; D. I, 6; A. 
21; P.I,8 Rio Turbio, Guanajuato, Mexico (west of the Sierra Madre). (Amiurus 
dugesi Bean, Proc. U. 8. Nat. Mus. ii, 304, 1879.) 
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(27062, fish; aedovpos, cat; hence more correctly, though less euphonious- 
ly, Ichthelurus.) 


a. Bony bridge from occiput to dorsal not quite continuous. 
b. Anal tin moderate, of 20-22 rays. 


102. I. lopihius (Cope) J. &G. 

Pale olive-bluish, silvery below. Body rather stout. Head very 
broad, about as wide as long, its width 3? in length of the body. Eye 5-6 
in interorbital width. Caudal not deepke forked. Upper jaw not much 
the longer. Mouth wider than in any other cat-fish. Humeral pro- 
cess stout, shortish, somewhat rugose. Anal rays 21; base of anal 6 in 
length. L. 24 inches. Streams about Chesapeake Bay. 

(Amiurvs lophius Cope, Proc. Amer. Phil. Soc. 1870, 485: Amiurus lophius Jordan, 
We1G. GD: ) 

103. I. albidus (Le Sueur) J. & G.—White Cat; Channel Cat of the Potomac. 

Pale olive-bluish, silvery below. Body moderately stout. Head longer 
than wide, its width 4-6 timesin length. Mouth rather narrow. Upper 
jaw much the longer. . Eye 3-5 in interorbital width. Barbels long, 
exceptnasal barbel. Caudalfin deeply forked, the upper lobe the longer. 
Humeral process more than half the length of the spine, extremely 
rugose. Anal rays 21; base of anal 45-5 in length. Dorsal fin nearly 
midway between adipose fin and snout. L.18 inches. Pennsylvania 
to North Carolina. 


(Pimelodus albidus Le Sueur, Mém. Mus. v, 148, 1819: Pimelodus lynx Girard, Proc. 
Acad. Nat. Sci. Phila. 1859, 160: Amiurus albidus Jordan, 1. ¢. 84.) 


bb. Anal fin long, of 23-27 rays. 


104. I. lupus (Grd.) J. & G. 

Dusky olivaceous, sides silvery. Body rather slender. Head narrow, 
longer than broad, its width 4? in length, being less than its length 
above. Dorsal spine much nearer snout than adipose fin. Base of anal 
as long as head. Anal 25. Pectoral spines long and slender, dentate. 
Barbels long. Supraoccipital bone almost meeting the interspinal; its 
relations therefore very close to Ictalurus punctatus. Streams of Texas. 


(Pimelodvs lupus Grd. U. 8. Pac. R. R. Expl. x, 211: ene lupus Jordan, 1. c. 83: 
Amiurus lupus Giinther, v, 101.) 


105. I. miveivemtris (Cope) J. & G. 

Similar to J. lupus, but the head broader, its width equal to its length 
above. Dorsal spine scarcely nearer snout than adipose fin. Anal 
24, shorter than head. Barbel longer than head; humeral process very 
rugose. Neuse River, North Carolina. 


(Amiurus niveiventris Cope, Proc. Amer. Phil. Soc. 1870, 486: Amiurus niveiventris Jor- 
dan, l. c. 83.) 
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106. I. lacmstris (Walbaum) J. & G.—Catl-fish of lhe Lakes ; Great Fork-tailed Cat ; 
Mississippi Cat ; Florida Cat; Flannel-mouth Cat. 

Olivaceous slaty, growing darker with age; sides pale, without dark 
spots; anal dusky edged. Body rather stouter than in J. punctatus. 
Head much broader, lower, and more depressed than in J. punctutus, 
its greatest width five-sixths its length. Interorbital space somewhat 
more than half the length of head. Width of the mouth about half 
head. Eye moderate, wholly in front of middle point of head. Top of 
head covered with a thicker skin than in punctatus, so that the bones 
are nearly concealed. Upper surface of head quite flattish, so that the 
eyes are much nearer the upper than the lower surface of the head. 
Barbels long, all black, the maxillary barbel reaching beyond head. 
Humeral process very short and blunt, covered by skin, a little more 
than one-third the length of the pectoral spine. Caudal deeply forked, 
the upper lobe rather longer and narrower than the lower. Dorsal a 
little nearer snout than adipose fin. Head 4in length; depth 5. Dis- 
tance to dorsal spine 23. Anal base as long as head. D.I, 5; P.I, 9; 
A. 25. British America to Florida and Texas; abundant in all large 
bodies of water. One of the largest of the cat-fishes, reaching a weight 
of 100 pounds. 


( ? Gadus lacustris Walbaum, Artedi Pisce. 1792, 144: ? Pimelodus borealis Richardson, 
Fauna Bor.-Amer. Fish. 185: ?Amiurus borealis Giinther, v, 100: Pimelodus nigri- 
cans Le Sueur, Mém. Mus. v, 153, 1819: Amiurus nigricans Jordan, 1. ¢. 83: Amiurus 
borealis Jordan, 1. c. 84.) 


bbb. Anal fin very long, of 35 rays. 


107. H. pomderosus (Bean) J. & G.—Great Cat-fish. 

Bluish slate above, whitish below. Form of 4. lacustris, but the 
body deeper and the head and mouth broader. Greatest depth 34 in 
length. Head 33; its width 43. Dorsal nearer snout than adipose fin. 
Caudal fin not deeply forked. P. I, 11; A. 35. (Bean.) Mississippi 
River (Saint Louis). Probably the largest of the cat-fishes, the original 
type 5 feet in length and weighing 150 pounds. 

(Amiurus ponderosus Bean, Proc. U. S. Nat. Mus. ii, 286, 1879.) 
aa. Bony bridge from occiput to dorsal fin complete and continuous. 

d. Anal moderate, its rays 24-30, its base 34-4 in length of body. 
108. HI. pumectatus (Raf.) Jor.—Channel Cat; White Cat. 

Color light olivaceous above, the sides pale or silvery, and almost 
always with irregular small, round, dark spots. Fins often with dark 
edgings. Body rather long and slender, the back little elevated. 
Head rather small, narrow, convex above,.so that the eye is little 
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nearer the upper than the lower outline. Eye large, the middle point 
of the length of the head being near its posterior margin. Mouth 
rather small. Barbels long. Spines long. Skin thin. Humeral pro- 
cess long and slender, more than half the length of the pectoral spine, 
which is strongly serrated behind. Head 4; depth 5. Anal 25-29. 
Rivers of the Southern and Western States, from Montana to Ver- 
mont, Mexico, and Georgia; generally abundant in the channels of the 
larger streams. It reaches a weight of 20-25 pounds. Variable. 


(Silurus punctatus Raf. Amer. Month. Mag. 1818, 359; Jordan, 1. ¢. 76: Pimelodus 
cerulescens Raf. Ichth. Oh. 63: Pimelodus caudafureatus Le Sueur, Mém. Mus. v, 152: 
Amiurus caudafurcatus Giinther, v, 102: Pimelodus furcifer, gracilis, vulpes, olivaceus, 
houghi, megalops, graciosus, hammondi, notatus, etc. Auct.: Ictalurus beadlei and simp- 
soni Gill: Ichthelurus robustus Jordan, |. c. 76.) 


dd. Anal fin very long, its rays 32-34. 


109. ET. furcatus (Cuv. & Val.) Gill. 

Color silvery, plain or somewhat spotted. Anal fin extremely elon- 
gate, its base nearly one-third the length of the body (without caudal) ; 
its rays 32-34 in number. Eye small, wholly anterior, the middle of 
the head being entirely behind its posterior margin. Head small, about 
43 in length; depth 4 in adults to 5$ in younger specimens Slope from 
dorsal to snout somewhat concave, especially in adults. Pectoral spine 
rather long; humeral spine stout, shortish, not reaching middle of 
pectoral spine. Skin thin. Size rather small. Ohio to Iowa and 
Texas; not very common. 


(Pimelodus furcatus Cuv. & Val. xv, 136, 1840: Amiurus furcatus Giinther, v, 108 ; 
Jordan, 1. c. 75.) 


57.—ABRAWUS Cuvier & Valenciennes, 
Sea Cat-fish. 


(Cuvier & Valenciennes, Hist. Nat. Poiss. xv, 53, 1840: type Pimelodus arius Buchanan, ) 

Body more or less elongate, subterete. Head subconical, armed with 
a bony shield above, behind which are usually two others, the posterior 
at the base of the dorsal spine. Skull with a fontanelle. Mouth not 
large, the upper jaw the longer. Teeth villiform or granular, in a band 
in each jaw. Teeth in one or two patches each on the vomer and pala- 
tines, all of them sometimes confluent into one band. Barbels 6 (the 
nostrils without barbel), close together, the posterior with a valve. 
Eyes with a free orbital margin. Dorsal fin short, in front of the ven- 
trals, with a pungent spine and 7 rays. Adipose fin well developed, 
posteriorly free. Caudal fin deeply forked. Anal fin short. Pectorals 
each with a spine. Ventral rays 6. Skin smooth, naked, except on the 
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occipital and nuchal regions, which are armed with bony bucklers. 
Marine cat-fishes. Species very numerous in the tropical seas. This 
group has been divided into many genera, the value of which we are 
unable to determine. Our common species is not a typical Arius, but the 
genus to which it belongs has not been properly defined. (From Art 
gagora, the Bengalese name of the typical species.) 


a. Teeth all villiform, in a large rounded patch on each palatine and a small one on 
each side of the vomer, these patches all distinct; posterior buckler small. 
(Ariopsis* Gill. ) 

440. A. felis (Linné) J. & G.—Sea Cat-fish. 

Steel-blue, sides and belly silvery. Body rather elongate, not com- 
pressed, tapering into the slender tail. Head subconic, depressed, flat- 
tish above. Maxillary barbel nearly as long as the head. Mouth small. 
Eye moderate, just in front of the middle of the head. Gill membranes 
broadly united, partly joined to the isthmus, forming a narrow, free fold 
across it. A small, bony, granulated buckler, broader than long, in front 
of base of dorsal spine; then a much larger nuchal shield with a me- 
dian keel, and a still larger occipital shield with a median furrow. A 
low fleshy keel along the back. Humeral process nearly half the length 
of the pectoral spine. Caudal deeply forked, the upper lobe the longer. 
Head 32; depth 5. D. I, 7, its spine not filamentous, serrate in front; 
P.1,6; A.16. L. 24 inches. Cape Cod to Florida; common south- 
ward. 

(Silurus felis Linné, Syst. Nat.: Arius milberti Cuv. & Val. xv, 74: Arius milberti 
Giinther, v, 155.) 

BEE. A. equestris Baird & Girard. 

Similar, but with the spines higher and the maxillary barbels much 
longer, reaching to the middle of the pectorals. Pectorals reaching to 
last ray of dorsal. Dentition and character of the cephalic bucklers 
undescribed. Head 4. D.I, 7; A. 16; P. I, 9. Coast of Texas; a 
doubtful species. 

(Baird & Girard, Proc. Acad. Nat. Sci. Phila. 1855, 26; Giinther, v, 173.) 


568.—ZELURICHTHYS Baird & Girard. 
Sea Cat-fishes. 


(Ailurichthys Baird & Girard, Proc. Acad. Nat. Sci. Phila. 1854, 26: type Silurus mari- 
nus Mitchill.) 


Body rather elongate, little compressed. Head depressed, broad 
above. Mouth large, the upper jaw the longer. Teeth all villitorm; those 
on the vomer and palatines forming a more or less perfectly crescent- 





* Ariopsis et Notarius Gill, Proc. Acad. Nat. Sci. Phila. 1868, 171: type Arius milberti 
C.& V. (Arius; opic, appearance. ) 
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shaped band. Barbels4. Maxillary barbels band-like, very long. Chin 
with two short barbels. Nostrils close together, the posterior with a 
valve; nuchal region with a granulated, bony buckler. Fontanelle 
large, well forward. Dorsal fin short, in front of the ventrals, with 1 
sharp spine and 7 rays. Pectorals with a similar spine; both pectoral 
and dorsal spines ending in a long, striated, band-like filament. Adipose 
fin moderate, free behifd. Caudal fin widely forked. Anal moderate 
or rather long. Ventral rays 6. Gill membranes somewhat connected. 
Tropical waters of America; the species all marine. (aiAovpos, cat; 
iz0s, fish.) 

112. Z. marinus (Mitchill) B. & G.—Sea Cat-fish; Gaff-top-sail. 

Dusky bluish, silvery below. Head rather short and broad, rounded 
anteriorly. Eye rather large, low, anterior. Occipital buckler subtrian- 
gular, tapering behind. Maxillary barbels extending about to the end of 
the pectoral spine. Pectoral spine longer than the dorsal spine, two- 
thirds the length of the head, its filament reaching the vent. Dorsal 
filament reaching adipose fin. Upper lobe of caudal much the longer. 
Anal fin faleate. Band of palatine teeth nearly continuous. Head 44. 
D. 1,7; A. 238; P.1I, 12; B.6; Vert. 20+ 30. Cape Cod to Mexico; 
common southward. . 

(Silurus marinus Mitchill, Trans. Lit. & Phil. Soc. N. Y. i, 433; Giinther, v, 178.) 


Orver L.—PLECTOSPONDYLEI. 


(The Plectospondylous Fishes.) 


Physostomous fishes with the parietals broad, distinct; pterotic nor- 
mal; symplectic present; opercular bones all present; no interclavi- 
cles, and the four anterior vertebra much modified and with ossicula 
auditus. This group consists principally of fresh-water fishes, and in- 
eludes about six families. Two strongly marked divisions are included 
in it, the one the suborder Hventognathi of Professor Gill, and the other 
the Characins, referred by Professor Gill to the Isospondyli. The Chara- 
cins resemble the Jsospondyli in general appearance and in the structure 
of the pharyngeals, but differ in the modification of the anterior ver- 
tebre. (zAeztds, joined together ; ozdvdvios, vertebrae.) 


ANALYSIS OF FAMILIES OF PLECTOSPONDYLI. 


* Brain case produced between orbits; basis cranii simple; only two superior pharyn- 
geal bones; lower pharyngeals falciform, parallel with the gill-arches ; jaws 
toothless. (Aventognathi.* ) 





* ev, well; év76c, within; yvaloc, jaw. 
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a. Basal branchihyals 2; pharyngeal teeth numerous, pectinate; maxillaries 


forming part of the margin of the upper jaw.---..------ CATOSTOMID 2, 30. 
aa. Basal branchibhyals 3; pharyngeal teeth few; margin of upper jaw formed by 
premaxillaries;alones ces scn seers eee eee ere ee nea se CYPRINID&, 31. 


** Brain case not produced between orbits; basis cranii double, sometimes with mus- 
cular canal; 4 to 1 superior pharyngeal bones; lower pharyngeals not falci- 
form; 3 basal branchibyals; teeth iu jaws often present. (Charavini.) 

CHARACINIDA, 32. 


Famity XXX.—CATOSTOMID Z. 
(The Suckers.) 


Body oblong or elongate, usually more or less compressed. Head 
more or less conoid. Opercles normally developed. Nostrils double. 
No barbels. Mouth large or small, usually protractile and with fleshy 
lips. Margin of upper jaw formed in the middle by the small premax- 
illaries, and on the side by the maxillaries. Jaws toothless. Lower 
pharyngeal bones falciform, armed with a row of numerous comb-like 
teeth. Branchiostegals 3. Gill membranes more or less united to the 
isthmus, restricting the gill-openings to the sides. Gills 4, a slit be- 
hind the fourth. Pseudobranchiz present. Scales cycloid, large or 
small. Lateral line decurved, sometimes wanting. Head naked. Fins 
not scaly. Dorsal fin comparatively long (of 11-50 rays), without true 
spine. Anal fin short. Caudal fin more or less forked. Ventrals ab- 
dominal, with about 10 rays. Pectoral fins placed low, without spine. 
No adipose fin. Belly not serrated. Alimentary canal long. Stomach 
simple. No pyloric ecweca. Air-bladder large, divided into two or three 
parts by transverse constrictions, not surrounded by a bony capsule. 
Genera 14 or fewer; species about 60; inhabiting the fresh waters of 
North America, two species in Eastern Asia. They are not much valued 
as food fishes, the flesh being flavorless and full of small bones. 


(Cyprinidae, group Catostomina Giinther, vii, 12-24.) 


* Dorsal fin elongate, its developed rays 25-50 in number; air-bladder in two parts. 
t Fontanelle present; body ovate; scales large. (Bubalichtiyine.) 
a. Dorsal rays 24-33. 
b. Mouth large, terminal, protractile forwards; lips thin; pharyngeal bones and 
leethiweake seer etaen esters os ce Fae eee IcrioBus, 59. 
bb. Mouth smaller, inferior, protractile downwards. 
c. Pharyngeal bones strong, the teeth comparatively coarse and large, in- 
creasing in size downwards..-.....-.. BuBALICHTHYS, 60. 
ec. Pharyngeal bones narrow, with the teeth thin and weak.,CAnrPioDEs, 61. 


tt Fontanelle obliterated by the union of the parietal bones; body elongate. (Cyclep- 
tine.) 
ad. Mouth small, inferior, with thick papillose lips; scales rather small. 
CYCLEPTUS, 62. 
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** Dorsal fin short, with 10-18 rays. (Catostomine.) 
e. Air-bladder in two parts. 
J. Lateral line complete and continuous; scales small, 55-115 in the 
lateral line. 
da ontanelle mone) 222 23 Ysa. weaernecmnctece tes PANTOSTEUS, 63, 
gg. Fontanelle present. 
h. Mouth inferior, small, with thick papillose lips. 
CATOSTOMUS, 64. 
hh. Mouth very large, terminal, oblique; lips thin and nearly smooth. 
i. Pharyngeal bones moderate, with teeth of medium size. 
CHASMISTES, 65. 
ti. Pharyngeal bones slender, with very numerous, minute teeth. 
LIPOMYZON, 66. 
Sf. Lateral line interrupted or wanting; scales large (40-50 in a longi- 
tudinal series). 


g- Lateral line entirely wanting ....................- ERIMYZON, 67. 
gg. Lateral line more or less developed...---- Shea MINYTREMA, 68. 


ee. Air-bladder in three parts; fontanelle present; scales large; lateral 
line complete. 
j- Mouth normal, the lower lip entire or merely lobed. 
k. Pharyngeal bones moderate, the teeth compressed, grad- 
ually larger downwards; mouth moderate or small, the 
ips usualliysplicatec las heck oe aes aloes Moxostoma, 69. 
kk. Pharyngeal bones very strong, with the lower teeth much 
enlarged, subcylindrical and truncate, the teeth of the 
upper part of the bone small and compressed ; mouth large, 
somewhat oblique, with very thick lips. 
PLACOPHARYNX, 70. 
jj. Mouth singular, the upper lip not protractile, greatly en- 
larged, the lower lip developed as two separate lobes, 
pharyngeal bones and teeth ordinary -.--QUASSILABIA, 71. 
59.—_ICTIOBWS Rafinesque. 
Buffalo-fishes. 
(Rafinesque, Ichth. Oh. 1820, 55: type Amblodon bubalus Raf.) 

Head very large and strong, wide and deep; its length 33-532 in that 
of the body; its upper surface broad and depressed. Eye moderate, 
wholly anterior in position, the middle of the head being entirely behind 
it; suborbital bonés proportionately narrow. Fontanelle large, well 
open. Opercular apparatus largely developed; the subopereulum 
broad; the operculum broad, strongly furrowed. Mouth very large for a 
sucker, terminal, protractile forwards; the middle of the premaxillaries 
nearly on the line of the middle of the eye; the posterior edge of the maxil- 
lary extending about to the line of the nostrils. Mandible very strong, 
oblique, placed at an angle of 45° or more when the mouth is closed, its 
posterior end extending to beyond opposite the front of the eye, its 
length a little less than one-third that of the head. Lips very little de- 
veloped; the upper narrow and smooth, scarcely appreciable; the lower 
narrow, rather full on the sides, but reduced to a narrow rim in front, 

Bull. Nat. Mus. No. 16——8 


. 
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entirely destitute both of papillae and plice. Jaws without cartilagi- 
nous sheath. Muciferous system of head well developed. Isthmus nar- 
row. Pharyngeal bones rather weak, the outer surface of the arch 
standing outwards and presenting a porous outer margin. The pedun- 
cle of the symphysis is much longer proportionally and more pointed 
than in Carpiodes and Bubalichthys. The teeth are very numerous, small, 
thin, and compressed as in Carpiodes, but the lower ones are gradually 
larger than the upper ones. Their inner edge is slanting outwards, 
and not uniformly arched as in Bubalichthys, or truncate as in Oycleptus, 
the innermost margin rising somewhat in the shape of a projecting cusp. 
Gillvakers of anterior arch long and slender above, becoming shorter 
downwards. Body heavy, robust, not especially arched above nor 
greatly compressed, the form somewhat elliptical; the depth 23-34 in 
the length of the body. Scales large, thick, nearly equal over the body, 
their posterior edges somewhat serrate; the lateral line well developed, 
but not as distinct as in Carpiodes, slightly decurved anteriorly; the 
number of scales in its course 36-42; 13-15 in a transverse series from 
dorsal to ventrals. Dorsal fin with an elongate basis, its number of 
rays 25-30; anterior rays somewhat elevated, their length about halt 
that of the base of the fin. Caudal not much forked. Anal fin not 
much elevated, its rays about 9 in number. Pectorals and ventrals 
moderate, the latter with about 10 rays. Sexual peculiarities, if any, un- 
known. Coloration dark, not silvery. Air-bladder with two chambers. 
Size very large. <A single species known. (?70%s, fish; $od-, buffalo.) 


BAS. FT. bubalus (Raf.) Ag.—Red-mouth Buffalo-fish. 

30dy robust, moderately compressed, the outline somewhat elliptical, 
but the back rather more curved than the belly; depth 25-31 in length. 
Head very large and thick, 33 in length of body. Opercular apparatus 
very strong, the operculum itself forming nearly half the length of the 
head. Seales very large. Developed rays of the dorsal 27-29; anal rays 
9; ventrals 10. Seales 7-37 to 41-6. Coloration dull brownish olive, 
not silvery. Fins dusky. Size very large; reaches a length of nearly 
3 feet and a weight of 20-30 pounds. Mississippi Valley; generally 
abundant in the larger streams. 


(Amblodon bubalus Raf. Journ. Phys. 1818, 421; Agassiz, Amer. Journ. Sei. Arts, 1854, 
196: Sclerognathus cyprinella C. & V. Hist. Nat. Poiss. 1844, 477: *Jchthyobus cyanellus 
Nelson, Bull. Ill. Mus. Nat. Hist. i, 49: Ichthyobus bubalus Jordan, Bull. U. 8. Nat. 
Mus. xii, 214: Sclerognathus cyprinella Giinther, vii, 24.) 





* See Jordan, Buli. U. 8. Nat. Mus. xii, 207. There has been perhaps a confusion 
among Mr. Nelson’s types-of this species. One sent by him to us is an Ictiobus. 
g YE 1 3 
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60.—BU BALICH TH YS Agassiz. 


Buffalo-fishes. 


(Agassiz, Amer. Journ. Sci. Arts, 1855, 192: type Carpiodes urus Ag.) 

Head moderate or rather large deep and thick, its superior outline 
rapidly rising; its length about 4 in that of the body. Eye moderate, 
median or rather anterior in position. Suborbital bones comparatively 
narrow. Fontanelle always present and widely open. Mouth moderate 
or small, more or less inferior; the mandible short, little oblique, or 
typically quite horizontal; the mandible less than one-third the length 
of the head; the premaxillaries in the closed mouth below the level of 
the lower part of the orbit. Lips rather thin, thicker than in Ictiobus, 
the upper protractile, narrow, plicate, the plice sometimes broken up 
into granules; lower lip comparatively full (for a buffalo-fish), faintly 
plicate, tlre plicee broken up into granules, the lower lip having the gen- 
eral q-shaped form seen in Carpiodes. Jaws without cartilaginous 
sheath. Muciferous system well developed. Opercular apparatus well 
developed, but less so than in Ictiobus; the operculum strongly rugose; 
isthmus moderate. Pharyngeal bones triangular, with large teeth, 
which increase in size from above downwards. Teeth compressed, their 
grinding edge blunt, slightly arched in the middle, and provided with a 
little cusp along the inner margin, which is hardly detached from the 
crown, and does not rise above the surface. Gill-rakers of anterior arch 
slender and stiff above, growing shorter downwards. Body ovate or 
oblong; the dorsal outline more or less arched; the sides of the body 
compressed ; the ventral outline curved also, but toaless degree. Scales 
very large, about equal over the body, their posterior outlines somewhat 
serrate. Lateral line well developed, nearly straight, with 35-42 scales ; 
12-14 in a cross-series from ventrals to dorsal. Dorsal fin beginning 
near the middle of the body, somewhat in advance of the ventrals; its 
anterior rays elevated, their height about equal to half the base of the 
fin, the number of rays in the dorsal fin ran ging from 25 to 30. Caudal 
fin well forked, the lobes about equal, not faleate. Anal fin compara- 
tively long and rather low, of 8 or 9 developed rays. Ventrals moder- 
ate, 10-rayed. Pectorals rather short. Sexual peculiarities, if any, un- 
known. Coloration dull dark brown, nearly plain, not silvery. Fins oli- 
vaceous or more or less dusky. <Air-bladder with two chambers. Size 
quite large. This genus is closely related to Ictiobus, differing only in 
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the somewhat stronger teeth. The two genera, with perhaps Carpiodcs 
also, should probably be reunited. Three species are known, two in the 
United States and a third in Central America.* (g0bBai0s5, buffalo ; 
tv00s, fish.) 


124. B. urus Ag.—Big-mouthed Buffalo. 

Body much less elevated and less compressed than in B. altus, 
the back not at all carinated; axis of body above ventrals about at fhe 
lateral line, and but very little farther from the dorsal outline than from 
the ventral; depth 5-34 in length. Head very stout, strongly trans- 
versely convex, thicker, larger, and less pointed than in the other, 
about 4 in length. Eye about equal to snout, 54 in head, much smaller 
than in B. altus. Mouth large, considerably oblique, opening well for- 
wards. Mandiblelonger thaneye. Premaxillary somewhat below sub- 
orbital. Dorsal fin lower and less rapidly depressed than in the next, 
the longest ray scarcely half the length of the base of the fin. Anal fin 
rounded; its rays not rapidly shortened; the middle ones not much 
shorter than the longest. Colors very dark; fins all black. Scales 
841-7; D. 30; A. 10. Mississippi Valley; in the larger streams. 

(Carpiodes urus Agassiz, Amer. Journ. Sci. Arts, 1854, 355: Bubalichthys urus, niger, 
et bonasus Agassiz, Amer. Journ. Sci. Arts, 1855, 193-195; Jordan, 1. ¢. 209.) 

215. B. altus Nelson.—Small-mouthed Buffalo. 

Body considerably elevated and compressed above; the dorsal region 
subcarinate; belly thicker; depth 23-23 in length; axis of body above 
the ventrals, below the lateral line, and nearly twice as far from the back 
as from the belly. Head moderate, triangular in outline when viewed 
from the side, 4in length. Eye equal to snout, 4-5 in length of head, 
much larger than in B. urus. Mouth quite small, notably smaller and 
more inferior than in B. urus. Mandible about equal to eye. Dorsal 
fin elevated in front and rapidly declined, the highest ray reaching 
much beyond the middle of the fin, the seventh ray about half the 
length of the third or longest. Anal rays rapidly shortened behind, the 
middle rays much shorter than the first long ones. Seales 8-39-6; 





*B. meridionalis (Giinther) Jordan. Mouth small, inferior, slightly corrugated. 
Depth 34-31 in length. Head 4-43, not much longer than high. ye rather small, 
one-fifth of the length of the head and two-fifths that of the snout. Suborbitals nar- 
row. Anterior dorsalrays not much produced, shorter than the head. Caudal forked. 
Origin of ventral vertically below the fourth dorsal ray. Pectoral fin not extending 
to ventrals. There are 5 longitudinal series of scales between the lateral line and 
the root of the ventral. Coloration uniform. Scales 7-38-7; D.29; A. 10. Rio Usu- 
macinta, Guatemala. (Giinther.) (Sclerognathus meridionalis Giinther, vii, 23.) 


30. CATOSTOMIDA—-CARPIODES. LLY 


D. 29; A.10; V.10. Coloration paler; the lower fins slightly dusky. 
Mississippi Valley and southward; generally abundant. 


(Catostomus bubalus Kirtland, Rep. Zo6l. Ohio, 1838, 168, not of Rafinesque: Buba- 
lichthys bubalus Agassiz, Amer. Journ. Sci. Arts, 1855, 195: Bubalichthys bubalus Jordan, 
1. c. 206: Sclerognathus urus Giinther, vii,22; 2B. altus Nelson MSS. in Jordan, Proce. 
Acad. Nat. Sci. Phila. 1677, 73; apparently the oldest tenable name, certainly belong- 
ing to the species. ) 

61.—_CARPIODES Rafinesque. 


Carp Suckers. 
(Selerognathus Valenciennes. ) 
(Rafinesque, Ichth. Oh. 1820, 56: type Catostomus cyprinus Le Sueur.) 

Head comparatively short and deep, sometimes conic, sometimes 
blunt; its length ranging from 3} to5 in that of the body; its upper 
surface always rounded. Eye moderate, median or anterior in posi- 
tion. Suborbital bones well developed, their depth about half that of the 
fleshy portion of the cheek below. Fontanelle always present, well de- 
veloped. Mouth always small, horizontal and inferior; the mandible 
less than one-third the length of the head; the lips thin, the upper pro- 
tractile, narrow, the lower quite narrow, A-shaped, or rather q-shaped, 
behind; both lips feebly plicate or nearly smooth, the plicze often more 
or less broken up. Jaws without cartilaginous sheath. Muciferous 
system moderately developed. Opercular apparatus well developed; 
the subopercle broad; the operculum in the adult more or less rugose. 
Isthmus moderate. Pharyngeal bones remarkably thin and laterally 
compressed, with a shallow furrow along the anterior margin on the in- 
side, and another more central one on the outline of the enlarged sur- 
faces. Teeth very small, compressed, nearly equally thin along the 
whole inner edge of the bone, forming a fine, comb-like crest of minute 
serratures; their cutting edge rises above the inner margin into a 
prominent point. Gill-rakers of anterior arch slender and stiff above, 
becoming reduced downwards. Body ovate or oblong; the dorsal outline 
more or less arched; the ventral outline more nearly straight; the depth 
from half to one-third the length; the sides compressed, the back nota- 
bly so, forming a sort of carina, Caudal peduncle short and deep. 
Scales large, about equal over the body, their posterior margins slightly 
serrate; lateral line well developed, nearly straight, with 34-41 scales ; 
12-15 scales in a cross-row from dorsal to ventrals. Dorsal fin begin- 
ning near the middle of the body, somewhat in advance of ventrals, 
falcate; its anterior rays elevated and often filamentous, their height 
ranging from 4 to 14 the length of the base of the fin; the number of 
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developed rays ranging from 23 to 30. Caudal fin well forked, the 
lobes equal. Anal fin comparatively long and low, emarginate (in 
males), its number of developed rays usually 8. Ventrals shortish, 
with usually 10 rays. Pectorals short. Sexual peculiarities little 
marked; in some species, at least, the males in spring have the snout 
minutely tuberculate. Coloration always plain; pale olivaceous above, 
white below, but hardly silvery, the fins all partaking of the color of 
the region to which they belong. Air-bladder with two chambers. 

Size medium or rather large. This genus is very close to Ictiobus and 

Bubalichthys. Its species are numerous and very difficult to determine. 

All belong to the United States. (Latin carpiodes, carp-like.) 

* Dorsal fin with the anterior rays more or less shortened, their length one-half to 
two-thirds that of the base of the fin; muzzle more or less conic and pro- 
jecting. : 

a. Head short, 4-5 in length. 

116. C. carpio (Raf.) Jordan.—Carp Sucker. 

Head comparatively short, its length contained 4-5 times in the 
length of the body. Body more fusiform than in the others, compressed, 
but not much arched, the depth 22-3 times in the length. Anterior 
rays of dorsal short, notably thickened and osseous at base, especially 
in the adult; the first ray nearer the end of the muzzle than the base 
of the caudal fin, the longest ray a little more than half the base of the 
fin; caudal moderately forked. Eye medium, anterior, 44 in head. 
Muzzle short, but projecting much beyond mouth. D. 30; Lat. 1. 36. 
Size largest of the genus. Mississippi Valley; generally abundant. 

(Catostomus carpio Rafinesque, Ichth. Oh. 1820,56; Jordan, 1. ¢. 200: Carpiodes num- 


mifer Cope, Proc. Amer. Phil. Soc. Phila. 1870, 484.) 


ad. Head intermediate, its length contained about 4 times (33-44) in that of body; 
anterior rays of dorsal not thickened at base. 
Hi?. C. tumidus B. & G.—Carp Sucker. 

Body elongate, not much elevated; the depth 2% in length. Head 
53-4; the muzzle prominent, but rather bluntish. Front scarcely con- 
cave above eyes, the profile forming a somewhat uniform curve. Hye 
small, nearly 6 in head. Anterior rays of dorsal moderately elevated, 
less than three-fourths the length of the fin; the first ray nearly mid- 
way between snout and base of caudal. Caudal lobes blunt; subor- 
bitals narrow, small. Scales 6-37-5; D. 24-27; A. 8; V.10. Ohio to 
the Rio Grande and Upper Missouri; common. Distinguished from 
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the preceding by the much smaller eye. This description is based on 
specimens from Wabash River. 

(Carpiodes cyprinus* Jordan, 1. ec. 198: Carpiodes tumidus Baird & Girard, Proc. Acad. 
Nat. Sci. Phila. 1854,28: Carpiodes damalis Girard, Proc. Acad. Nat. Sci. Phila. 1856, 
170: Carpiodes grayi Cope, Proc. Amer. Phil. Soc. Phila. 1870, 482.) 

118. C. thompsoni Agassiz.—Lake Carp. 

Body stout, short, the back much arched, the depth 24 in length. 
Head 4 to 44 in length, the muzzle moderately pointed. Dorsal rays 
considerably elevated, two-thirds as long as base of fin. Eye small, 54 
in head. Tip ef lower jaw much in advance of nostrils, maxillary 
reaching line of orbit. Anterior suborbital large, deep, roundish. Ori- 
gin of dorsal about midway of body. Seales rather closely imbricated, 
8-39 to 41-6; D.27; A.7; V.10. Great Lake region; abundant. Per- 
haps identical with the preceding. 

(Agassiz, Amer. Journ. Sci. Arts, 1855, 191; Jordan, 1. c. 198.) 


aaa. Head long, about 3} in length. 


A1S9. C. bisom Agassiz. 

Head long, contained about 3} times in length to base of caudal. 
Muzzle elongate-conic, so that the eye is nearly median, the middle of 
the length of the head falling in front of its posterior margin. Body not 
much arched, depth 3 in length. Anterior rays of dorsal pretty high, 
not much shorter than the base of the fin, not thickened at base. Lips 
well developed. Eye large, 45 in head. Scales 7-40-5; D. 27; A.7; 
V.10. Mississippi Valley. 

(Agassiz, Amer. Journ. Sci. Arts, 1854, 356; Cope, Proc. Amer. Phil. Soc. Phila. 


1870, 483; Jordan, 1. c. 197.) 


** Dorsal fin with the anterior rays very much elevated and attenuated, about equal- 
ling, or more usually exceeding, the length of the base of the fin. 
120. C. cyprimwst (Le Sueur) Agassiz.—Quillback ; Spear-fish ; Sail-fish; Skimback. 
Muzzle conic, projecting, obtusely pointed, tip of the mandible reach- 
ing to opposite nostrils; maxillary reaching to opposite front of orbit. 
Anterior suborbital as deep as long. . Head 37-4 in length. Eye large, 
33-45 in length of head. Body much arched above, the depth 24-21 


a ay 


in length. First ray of dorsal usually nearer muzzle than base of 





*The original Catostomus cyprinus was described from tributaries of Chesapeake 
Bay. It cannot be the present species, as the dorsal is described and figured as 
strongly faleate and the caudal deeply forked. We have seen no specimens from the 
original locality. 

t Possibly two or three species are here included: velifer, with the anterior dorsal 
rays longer than the fin; eyprinus, with them somewhat shorter; and cutisanserinus, 
with a blunter snout and the dorsal rays very long. 
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eaudal. Caudal deeply forked, its lobes slender, the upper the longer. 
Seales 7-37-5; D. 26 or 27. Chesapeake Bay to Mississippi Valley ; 
generally abundant. 

(? Catostomus cyprinus Le Sueur, Journ. Acad. Nat. Sci. Phila. 1817, 91; Giinther, vii, 
12: Catostomus velifer Rafinesque, Ichth. Oh. 1820, 56: Carpiodes velifer Cope, Proc. 
Amer. Phil. Soc. Phila. 1870, 482: Carpiodes velifer Jordan, 1. c. 196: Carpiodes cutisan- 
serinus Cope, Proc. Amer. Phil. Soc. Phila. 1870, 481 : Carpiodes cutisanserinus Jordan, 
1. ec. 196: Carpiodes selene Cope, Proc. Amer. Phil. Soc. Phila. 1870, 41.) 
22a. C. ditformais Cope. 

Muzzle exceedingly blunt, so that the anterior edge of the mandible is 
in line with the anterior rim of the orbit, and the maxillary reaches to 
the anterior edge of the pupil. Anterior suborbital deeper than long. 
Head 44 in length. Eye quite large, 33-4 in head. Body arched, the 
depth somewhat less than half the length. First ray of dorsal nearer 
muzzle than base of caudal. Scales 6-35-4; D. 24; A.8; V.9. Ohio 
Valley; not common. Perhaps a deformity of the preceding. i 

(Cope, Proc. Amer. Phil. Soc. Phila. 1870, 480; Jordan, 1. c. 195.) 

62.—CYCLEPTUS Rafinesque. 
Black Horse. * 
(Rafinesque, Journ. Phys. Chim. Hist. Nat. Paris, 1819, 421: type Cycleptus nigres- 
cens Raf. = Catostomus elongatus Le Sueur. ) 

Head very small, short and slender, its length contained 6-7 times in 
that. of the body; its upper surface rounded. Kye small, behind the 
middle of the head ; not very high up, its length 6-8 in that of the head. 
Suborbital bones small and narrow. Fontanelle entirely obliterated by 
the union of the parietal bones. Mouth small, entirely inferior, over- 
lapped by the projecting snout; the upper lip thick, pendent, covered 
with 3-5 rows of tubercles, the outer quite large, the inner small; lower 
lip moderate, formed somewhat as in Catostomus, but less full, incised 
behind. Jaws with rudimentary cartilaginous sheath. Muciferous sys- 
tem not greatly developed. Opercular apparatus not greatly devel- 
oped; the operculum smooth and narrow. Isthmus moderate. Gill- 
rakers moderately long, soft. Pharyngeal bones strong; the teeth stout, 
increasing in size downwards, rather wide apart. Body elongate, mod- 
erately compressed, not much elevated; the caudal peduncle long; the 
greatest depth contained 4-6 times in length. Scales moderate, about 
equal over the body, not closely imbricated, with wide, exposed sur- 
faces, the number in the lateral line from 55-60, and about 17 in a trans- 
verse series from dorsal to ventrals. Edges of scales crenate. Latera: 
line well developed, nearly straight. J ins rather large, dorsal fin be- 
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ginning in front of ventrals and ending just before anal, of about 30 rays, 
strongly faleate in front, the first and second developed rays in length 
more than half the length of the base of the fin, the rays rapidly short- 
ened to about the eighth, the length of the remaining rays being nearly 
uniform and all short. Caudal fin large, widely forked, the lobes about 
equal. Anal fin quite small, low, of 7 or 8 developed rays, scaly at base. 
Ventrals moderate, with 10 rays. Pectorals elongate, somewhat fal 
cate. Sexual peculiarities somewhat marked; the males in spring with 
black pigment; the head then covered with small tubereles. Air-blad- 
der with two chambers, the anterior short, the posteriorelongate. One 
species known. (z6zd0s, round; Jdezzds, slender. “The name means 
small round mouth.”—Rajinesque.) 

122. C. elomgatus (Le Sueur) Ag.—Black Horse; Gouwrd-seed Sucker ; Missouri 

Sucker; Suckerel. 

Depth 4-5 in length ; head 6-84. Eye small, 6-7 in length of head. 
Longest dorsal rays a little longer than head. Pectorals rather longer 
than head. Dorsal rays 30; anal7 or8; scales 9-56-7. Coloration very 
dark, the males almost black. Size large. Length of adult 14-21 feet. 
Mississippi Valley; rathercommon. A singular and interesting fish. 

(Catostomus elongatus Le Sueur, Journ. Acad. Nat. Sci. Phila. 1817, 103: Sclerogna- 
thus elongatus Giinther, vii, 23; Jordan, J. ¢. 189.) 

63.—PANTOSTEUWS Cope. 
Hard-headed Suckers. 
(Cope, Lieut. Wheeler’s Expl. W. 100th Mer. v, 673, 1876: type Minomus platyrhynchus 
Cope.) 

Head moderate or rather small, 4-5 times in length of body, flattish 
and rather broad above, anteriorly somewhat pointed. Eye rather 
small, usually behind the middle of the head. Suborbitai bones narrow, 
as in Catostomus. Bones of head rather thick, the two parietal bones 
firmly united, entirely obliterating the fontanelle. Mouth rather large, 
entirely inferior ; each jaw with a more or less developed cartilaginous 
Sheath, separable in alcohol, essentially as in Chondrostoma, Acrochilus, 
and related genera. Upper lip broad, papillose, with a rather broad, 
free margin and 2 or more series of tubercles. Lower lip largely devel- 
oped, with an extensive free margin deeply incised behind, but less so 
than in Catostomus. Pharyngeal bones and teeth essentially as in Catos- 
tomus. Isthmus quite broad. Body generally elongate, subterete, and 
little compressed. Scales quite small, 80-105 in the course of the lat- 
eral line and 30-35 in a cross-series between dorsal and ventrals, usually 
more or less reduced in size and crowded forward, as in Catostomus. 
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Lateral line well developed, straightish. Fins generally rather small. 
First ray of dorsal usually about midway of body, its rays few, 9-12 
in number. Ventrals inserted rather under posterior part of dorsal, 
their rays 10 or 9. Anal short and high, with 7 developed rays. Cau- 
dal rather shallow-emarginate. Pectorals well developed. Air-blad- 
der with two chambers. Size rather small. Species numerous in the 
Rocky Mountain region. (=a, all; oozéov, bone.) 
* Scales moderate, 80-85 in the lateral line. 

a. Seales subequal over the body, not reduced forwards. 
123. P. plebeius (Baird & Girard) Jordan. 

Body rather stout, subfusiform. Head slender, rather short, 42 in 
length. Eye 5 in head. Ventrals reaching nearly to vent. Seales 
small, scarcely crowded anteriorly, 80 in the lateral line, 20-30 in a 
cross-series. Depth 43 in length. Dorsal midway between snout and 
upper caudal rays. Caudal short, emarginate. Color dark brown, 
faintly mottled; sides with orange in the males. (Girard.) Lake Guz- 
man, Mexico. 

(Catostomus plebeius Baird & Girard, Proc. Acad. Nat. Sci. Phila. 1854, 28: Catosto- 
mus plebejus Giinther, vii, 15; Jordan, 1. c. 184.) 

124. P. delphimus Cope. 

“The dorsal outline is arched, the head flat above, not elevated behind 
and much depressed on the muzzle. The muzzle is wide and does not 
project beyond the upper lip, which is appressed to its lower face and 
bears four rows of warts; its smooth commissural part is narrow. On 
the lower lip the tubercles advance nearly to the commissure; this lip 
is deeply emarginate posteriorly. The eye enters the length of the head 
5 times, 2} times measuring the muzzle, and twice the interorbital re- 
gion. Head 42 times in length to end of caudal basal scales. Scales in 
30 longitudinal series, between dorsal and ventral fins. Ventrals re- 
markably short, extending little more than half way to vent, originat- 
ing under posterior third of dorsal. Pectorals well separated. Isthmus 
wide. Color above blackish, with a strong inferior marginal shade on 
the lower part of the sides, and the lighter tint above; a brown spot 
just above axilla. is cut off from it by a band of the yellow color which 
covers the belly and head below.” (Cope.) Probably from Green River. 

(Minomus delphinus Cope, Hayden’s Geol. Surv. Wyom. Terr. 1872, 436.) 


125. P. bardus Cope. 
This species is distinguished by its very short head and marked col- 
oration, resembling in that respect the C. guzmaniensis of Girard; with 


36. CATOSTOMIDA—PANTOSTEUS. Ie 


this species it has, however, nothing else in common. ‘Head wide, 
muzzle not projecting beyond upper lip; latter not pendant, with 
narrow, smooth commissure and 3 or 4 rows of tubercles. Lower 
lip deeply incised, tubercular to near inner edge. Eye 5.25 times in 
length of head, twice in interorbital width. Head 5 times to end of 
basal caudal seales. Form stout. Body eylindrie anteriorly. Dorsal 
fin nearer end of muzzle than end of caudal seales. Seales of body 
subequal, in 30 longitudinal rows between dorsal and ventral fins, 
latter originating beneath hinder border of dorsal, not quite reaching 
vent. Pectorals well separated. Isthmus wide, narrower than in Jf. del- 
phinus. Color blackish above; a broad olive band from upper part of 
opercular border along upper half of caudal peduncle, and a broad black 
band below, narrowing to a line along the middle of the peduncle; be- 
low yellowish, a band of the same cutting off a blackish area above the 
axilla, as in the last species.” (Cope.) Probably from Green River. 
This species and the two preceding are not well separated. 

(Minomus bardus Cope, Hayden’s Geol. Surv. Wyom. Terr. 1872, 436.) 
aa. Scales very much reduced and crowded anteriorly; upper lip full, pendent; car- 


tilaginous sheaths on jaws well developed, the commissure transverse and 
abruptly angulate at the corners of the mouth. 
126. P. piatyrrhymetaws Cope. | 

Body extremely elongate, the depth 53-7 in length. Head 43 in 
length, short and wide, with depressed and expanded muzzle, which 
considerably overhangs the mouth. Isthmus very wide. Dorsal rays 
11; ventral rays 9; scales 15-86-12. Belly and lower fins yellowish, 
probably red in life. Utah Lake. Perhaps identical with the next. 

(Minomus platyrhynchus Cope, Proc. Amer. Phil. Soc. Phila. 1874, 134; Jordan, 1. c. 
183. 

127. P. gemerosus (Girard) Jordan. 

Body moderately elongate, the depth 43-5 in the length. Head 
rather short, 43 in length, not specially broadened; muzzle not greatly 
overhanging the mouth. Lower lip full, with 4 or 5 rows of tabercles ; 
upper with 2. Isthmus very broad. Head with conspicuous mucous 
tubes. Lower fins large. Dorsal rays 9 (rarely 10); ventral rays 10 
(rarely 9); seales 11 to 14-83 to 87-13 to 15. Light brown above, with 
dusky spots and clouds; males with the chin and fins red, and a ecrim- 
son lateral band. Rio Grande to Mojave Desert and Great Basin of 
Utah; very abundant. 


(Catostomus generosus Girard, Proc. Acad. Nat. Sci. Phila. 1856, 174: Minomus jarro- 
vii Cope, Proc. Amer. Phil. Soc. Phila. 1874, 35; Jordan, 1. c. 183.) 


** Scales very small, 100-105 in the lateral line. 
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128. P. virescems Cope. 
Body elongate, compressed, the caudal peduncle contracted. Head 


oO 


short, wide, 5 in length. Muzzle obtuse, little projecting. Upper lip 
wide; lower lip full, emarginate. Jaws with well-developed cartilagi- 
nous sheaths. Scales much reduced in size forwards. Dorsal rays 10; 
ventral 9; scales 18-103-16. Color olive; lower surface yellow. Head- 
waters of Arkansas River. 

(Cope, Wheeler’s Expl. W. 100th Mer. v, 675, 1876; Jordan, 1. c. 182.) 

64.—CATOSTORTUS Le Sueur. 
Suckers. 
(Hylomyzon Agassiz; Acomus and Minomus Girard.) 
(Le Sueur, Journ. Acad. Nat. Sci. Phila. i, 89, 1817: type Cyprinus catostomus Forster = 
Catostomus longirostrum Le Sueur.) 

Head more or less elongate, its length ranging from 31 to 5 times in 
that of the body. Hye usually rather small, high up, and median or 
more or less posterior in position. Suborbital bones narrow, longer 
than broad, much as in Moxostoma. Fontanelle always present, usually 
widely open, in two species reduced to a narrow slit, but never wholly 
obliterated. Mouth rather large, always inferior, and sometimes nota- 
bly so; the upper lip thick, :protractile, papillose; the lower lip greatly 
developed, with a broad free margin, deeply incised behind, so that it 
forms two lobes, which are often more or less separated. Mandible 
horizontal, short, not one-third the length of the head and not reaching 
to opposite the eye. Lower jaw usually without distinct cartilaginous 
sheath. Opercular apparatus moderately developed, not rugose. Pha- 
ryngeal bones moderately strong, the teeth shortish, vertically com- 
pressed, rapidly diminishing in size upwards, the upper surface of the 
teeth nearly even or somewhat cuspidate. Body oblong or elongate, 
more or less fusiform, subterete, more or less compressed. Seales com- 
paratively small, typically much smaller and crowded anteriorly, the 
number in the lateral line ranging from about 50 to 115, the number in a 
transverse series between dorsal and ventrals from 15 to 40. Lateral line 
well developed, straightish, somewhat decurved anteriorly. Fins vari- 
ously developed. Dorsal with its first ray nearly midway of the body, 
with from 9 to 14 developed rays. Anal fin short and high, with probably 
always 7 developed rays. Ventrals inserted under the middle or poste- 
rior part of the dorsal, typically with 10 rays; in one subgenus usually 
9; the number often subject to variation of one. Caudal fin usually 
deeply forked, the lobes nearly equal. Sexual peculiarities not much 
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marked ; the fins higher in the male and the anal somewhat swollen and 

tuberculate in the spring. Breeding males in some species with a rosy 

or orange lateral band. Air-bladder with two chambers. Vertebre in 

C. commersoni and C. nigricans 45-47. Species very numerous, all be- 

longing to the United States, except the Siberian C. rostratus Tilesius. 

(zac, inferior; 762, mouth.) 

*Sceales very small, much reduced and crowded anteriorly, 83-115 in the lateral line. . 
( Catostomus. ) 

a. Fontanelle almost obliterated, reduced to a narrow slit; each jaw witha well- 

developed cartilaginous sheath (as in Pantosteus). 

129. C. discobolius Cope. 

Body subterete, compressed behind, the depth 5 in iength. Interorb- 
ital space 2 in head. Head quite short, broad and rounded above, 43 in 
length. Eye small, far back and high up, 6 in head. Mouth very 
large, inferior, beneath the projecting snout. Upper lip very full, pen- 
dent, with about 5 rows of tubercles. Lower lip very full, moderately 
incised, with about 10 rows, a notch separating the upper lip from the 
lower. Each jaw with a slightly curved cartilaginous sheath on its 
edge, the two parallel with each other and fitting closely together. 
Fins small. Dorsal 11; caudal little forked; scales 15-90-11, irregular. 
Colors dusky. Size small. Idaho to Wyoming and Arizona. 

(Cope, Hayden’s Geol. Surv. Wyom. Terr. 1870, 455; Jordan, 1. c. 179.) 
aa. Fontanelle well developed ; jaws without evident cartilaginous sheath. 

%. Upper lip very broad, with several (5 or 6) rows of large papille. 
130. C. latipimmis Baird & Girard. 

Body slender and elongate; the caudal peduncle especially long and 
very slender; the depth 54 in the length. Head moderate, 43 in length, 
rather slender, with prominent snout and rather contracted, inferior 
mouth. Outline of the mouth triangular, the apex forwards. The lips 
very thick, greatly developed; lower lip incised to the base; its pos- 
terior margin extending backwards to opposite the eye. Jaws witha 
slight cartilaginous pellicle. Eye small, high up. Preorbital bone 
broad, scarcely twice as long as deep. Scales long and low, posteriorly 
rounded, their horizontal diameter greater than the vertical, 17-98 to 
-105-17. Fins excessively developed, especially in the males, the free 
border of the dorsal deeply incised. Height of each of the three verti- 
eal fins in the males greater than the length of the head. Dorsal 13, in- 
serted nearer snout than base of caudal, Caudal very strong, the rudi- 
mentary rays at its base unusually developed. Least depth of tail less 
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than one-third the head. Coloration silvery; the males probably rosy 
and tubereulate in spring. Gila region to Wyoming; not abundant. 

(Baird & Girard, Proc. Acad. Nat. Sci. Phila. 1853, 388; Giinther, vii, 14; Jordan, 
l.c.178: ?? Catostomus guzmaniensis* Girard, Proc. Acad. Nat. Sci. Phila. 1856, 173.) 
13S. C. retropanamis Jordan. 

Body long and slender, subterete, compressed behind, the form es- 
sentially that of C. longirostris, the depth contained 51 times in the 
length. Head large, 4 in length of body, the interorbital space broad 
and flat, 24 in length of head. Eye small, high up and rather posterior. 
Preorbital bone very long and slender, its length about 3 times its 
depth. Mouth large, precisely as in C. latipinnis, the upper lip pendent, 
very large, with 5-8 series of tubercles. Dorsal fin not elongated or 
especially elevated, its rays 11, the beginning of the dorsal much nearer 
base of caudal than snout. Caudal fin long and strongly forked. Anal 
fin long and high, reaching base of caudal. Ventrals not reaching vent. 
Caudal peduncle stout and deep, its least depth more than one-third 
length of head; its length about two-thirds that of head. Seales quite 
sinall, about as in longirostris, the exposed portion not notably length- 
ened. Chest with well-developed seales. Seales 16-100-14. Colora- 
tion dusky brown, a dusky lateral band, pale below, the dark colors ex- 
tending low. Snout quite dark. Size large. Montana to Nebraska. 


(Jordan, 1. e. 178.) = 


bb. Upper lip comparatively thin and narrow, with but few (3 or. 4) rows of papille. 


132. C. lomgirostris Le Sueur.—Long-nosed Sucker; Northern Sucker. 

Body elongate, subterete, the depth 44-4+ in length. Head quite 
long and slender, 44-42 in length, depressed and flattened above, broad 
at base, but tapering into a long snout, which considerably overhangs 
the large mouth. Lips thick, coarsely tuberculate, the upper lip nar- 
row, With 2 or 3 rows of tubercles. Eye rather small, behind the mid- 
dle of the head. Seales very small, much crowded forwards, 95-114 in 
the course of the lateral line, and about 29 (26-31) in a cross-row from 
dorsal to ventrals. Dorsal rays 10o0r11. Males in spring with the head 
and anal fin profusely tuberculate, the tubercles on the head small; the 
sides at that season with a broad rosy band: Size large; the largest 
species in the genus. Great Lakes and Upper Mississippi Valley to 


«This is probably a distinet species. It is stonter than C. latipinnis, with shorter 
and deeper caudal peduncle and lower fins. A blackish lateral band. D. 12; Lat. 1. 
about 90. Upper lip with 4 rews of papille. The original type from Lake Guzman, 
Chihuahua, is now lost. ; 
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Alaska; very abundant northward. The most widely distributed 
species. 

(Cyprinus catostomus Forster, Phil. Trans. 1773, 155: Catostomus longirostrum and 
hudsonius Le Sueur, Journ. Acad. Nat. Sci. Phila, 1817, 102,107: Catostomus forsterianus 
Richardson, Franklin’s Journal, 1823,720: Catostomus aurora Agassiz, Lake Superior, 
360: Catostomus hudsonius Giinther, vii, 13: Catostomus griseus Giinther, vii, 14; Jordan, 
1. ¢. 175.) 

133. C. tahoemsis Gill & Jordan.— Tahoe Sucker. 

Rather stouter, the depth 43-5 in length. Head very large and long- 
acuminate, the muzzle nearly one-half itslength, overhanging the rather 
large mouth. Lips moderate, the upper pendent, with about 3 rows of 
small papille; the lower rather full, similarly papillose. Eye nearly 
median, rather small, 8$ in head. Scales small and crowded forwards, 
closely imbricated, 85-90 in the course of the lateral line, and about 
28 in a cross-series from dorsal to ventrals. Dorsal short, but longer 
than high, its rays 10. Coloration very dark; fins dusky; scales every- 
where finely punctate. Breeding males profusely tuberculate. Size 
large. Lake Tahoe; very abundant. 

(Jordan, |. ec. 173; Jordan & Henshaw, Rept. Chief Engin. app. nn, 1878, 188.) 

** Scales small, crowded, and smaller anteriorly than posteriorly, 58-75 in the course 
of the lateral line. (Decactylus Rafinesque.* ) 
c. Upper lip thick and full, with several (5-8) rows of papille. 
d. Fontanelle very small and narrow ; both jaws with a weak cartilaginous 
sheath. 
134. C. arzweopus Jordan. 

Body elongate, fusiform, subterete, the greatest depth 44-44 in 
length. Head small, conical, 42 in length. Mouth quite large, with 
full, thick lips, the upper very wide and pendent, with about 6 rows of 
very strong papille; lower lip two-lobed, similarly papillose. Inter- 
orbital space wide, convex. Eye elevated, posterior, quite small. Fins 
moderate ; dorsal higher than long, with 10, rarely 11, rays; ventral 
rays 10. Scales small, crowded forwards, 10 or 9-70-8. Color dark; 
scales with dark punctulations. Nevada and Southern California. 

(Jordan, |. ¢. 173; Jordan & Henshaw, Rept. Chief Engin. app. nn, 1878, 188.) 

dd. Fontanelle well developed; lips without evident cartilaginous sheath. 
e. Lateral line with 70-80 scales, 
135. C. labiatus Ayres. 

Head 44 in length, rather bluntish. Mouth moderate, the labial pa- 

pille largely developed ; the upper lip full, with about 5 rows of large 





* Rafinesqne, Ichth. Oh. 1820, 60: type Catostomus bostoniensis Le Sueur. (dexa, ten; 
daktvioc, toes; i. e., 10 ventral rays.) 
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but rather sparse papilla. Scales 12-74-10. Dorsal fin short, higher 
than long, of about 11 rays. Color dark above; sides clouded with 
black and yellow. Klamath Lake, Oregon. A little-known species. 

(Ayres, Proc. Acad. Nat. Sci. Cal. 1855, 32; Jordan, 1. ¢. 173. 

136. C. macrochiimus Grd.—Columbia River Sucker. 

Body heavy forwards. Head large and heavy, convex. Snout blunt, 
much overlapping the horizontal mouth. Mouth quite large, with very 
large lips, the upper full and pendent, with 6-8 rows of strong pa- 
pille. Head large, 44 in length, rather narrow, quadrangular, the 
snout projecting. Kye large. Dorsal fin much longer than high, its 
rays about 15. Pectorals long and narrow; caudal well forked. Head 
4inlength. Seales 12-72-10. Coloration rather dark; a dusky lateral 
stripe; below abruptly pale. Columbia River. 

(Girard, Proc. Acad. Nat. Sci. Phila. 1856, 175; Jordan, 1. ¢. 171.) 


437. C. occidentalis Ayres. —Sacramento Sucker. 

Body rather slender, little elevated. Mouth comparatively small, 
smaller thanin C. commersoni ; the upper lip with 5 or 6 rows of smallish 
papille; lips rather thin. Head quite small, rounded above, 43 in 
length, the profile steeper than in C. commersoni, the snout more 
pointed, the two sides of the head more convergent forwards. Eye 
small. Dorsal fin longer than high, its rays 12-14; caudal well forked, 
the upper lobe the longer. Scales 13-75-10. Dark above, gradually 
paler below. Streams of California; abundant in the Sacramento and 
San Joaquin. 

(Ayres, Proc. Cal. Acad. Nat. Hist. 1854, 18; Jordan, |. c. 172.) 


138. €. bermardimi Girard. 

Color blackish. Fins rather high. Lateral line with 80 scales (ac- 
cording to the figure). Eye large. Head 5 in length. Mouth small, 
with broad lips, Rio Huagui, Mexico, west of the Sierra Madre. (Girard.) 
This species is, perhaps, allied to C. occidentalis, but may be a Pantosteus. 

(Girard, Proc. Acad. Nat. Sci. Phila. 1856, 175.) 
ec. Lateral line with 60-65 scales. 

139. C. ardems Jor. & Gilb. 

Body rather elongate, little compressed, aie back broad. Head 
broad, conical. Mouth entirely inferior, the mandible horizontal; upper 
lip very wide, full, pendent with about 8 rows of coarse, irregular papille ; 
lower lip very broad, coarsely papillose, cut to the base by a sharp in- 
cision. Eye very small, 7 in head, 34 in interorbital width. Dorsal fin 
long and low, its anterior rays three-fourths the base of the fin, half 
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longer than the last rays; pectorals and ventrals short; caudal short; 
anallong. Pharyngeal bones rather weak, with smallish teeth. Black- 
ish above; males with the sides rosy; fins dark. Head 33; depth 43. 
D.13; A. 7; scales 9-65-9. L.18 inches. Utah Lake. 
(Jordan & Gilbert, Proc. U.S. Nat. Mus. iii, 464, 1880.) 

140. C. fecumdus Cope & Yarrow.— Utah Lake Sucker. 

s0dy moderately stout, little compressed, the tail slender. Head sub- 
conic, the profile regularly decurved from the nape to the base of the 
premaxillary spines, which abruptly protrude, forming a distinet ‘‘nose” 
as in Chasmistes liorus ; premaxillaries in front scarcely below the pre- 
orbital. Mandible large, oblique, placed at an angle of 30° when the 
mouth is closed, its length 3 in head. Upper lip full, pendent, with 
about 4 rows of coarse papille ; lower lip moderate, divided by a broad 
notch, each lobe with about 6 rows of papille. Eye a little behind 
middle of head. First ray of dorsal twice height of the last, its length 
greater than that of the base of the fin; caudal forked, the lower lobe 
longest; pectorals long; anal high. Dusky above, pale below. Head 
4; depth 43. D.11; A.7; V.9; scales 8-G0-8. L.13 inches. Utah 
Lake; excessively abundant. This species has evident affinities with 
Chasmistes. 

(Cope & Yarrow, Zod]. Wheeler’s Expl. W. 100th Mer.-v, 678, 1876; Jordan & Gil- 
bert, Proc. U.S. Nat. Mus. 1880, 463.) 
ec. Upper lip comparatively thin, with but few (2 or 3) rows of papille. 

f. Scales much reduced, and crowded anteriorly ; dorsal rays 11-15. 
14a. C. cypho Lockington. 

A conspicuous hump behind the occiput, supported by a greatly ex- 
panded, broadly triangular interneural bone. Upper lip with about 3 
rows of papille, lower lip with about 8; the lower lip divided to the 
base by a broad emargination. D. 15; A. 8; V.10; Lat. 1.72. Colo- 
rado River at mouth of Gila. (Lockington.) 

(Lockington, Proc. Acad. Nat. Sci. Phila. 1880.) 

142. C. commersomi (Lacépede) Jordan.—Common Sucker ; White Sucker ; Brook 
Sucker ; Fine-scaled Sucker. 

Body moderately stout, varying with age, subterete, heavy at the 
shoulders, the depth 4-42 in length. Head rather large and stout, 
conical, flattish above, its length 4-44 in body (34-44 in young). 
Snont moderately prominent, scarcely overpassing the mouth. Mouth 
rather large; the lips strongly papillose, the upper moderate, with 2 or 5 
rows of papille. Seales crowded anteriorly, much larger on the sides 
than below; scales 10-64 to 70-9. Coloration olivaceous; males in 

Bull. Nat. Mus. No. 16——9 
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spring with a faint rosy lateral band; young brownish, more or less 
mottled, often with confluent blackish lateral blotches or a lateral band. 
Lateral line usually imperfect in the young. L.18inches. All streams 
from Labrador to Montana, and southward to Florida. The commonest 
of the suckers. 


(Cyprinus commersoni Lacépéde, Hist. Nat. Poiss. v, 502, 1803: Cyprinus teres Mitchill, 
Trans. Lit. & Phil. Soc. N. Y. 1814, 458: Catostomus teres Giinther, vii, 15: Catostomus 
teres Jordan, 1. c. 166: Calostomus communis and bostoniensis Le Sueur, Journ. Acad. 
Nat. Sci. Phila. 1817, 95, 106, etc.) 


ff. Scales scarcely reduced or crowded anteriorly ; dorsal rays 10 or 11. 


243. C. imsigmis Baird & Girard. 

Body rather elongate, subterete, heavy at the shoulders, tapering 
backward, the depth about 5 in length. Head moderate, about 44 in 
length. Mouth comparatively small. Lips moderate, the upper nar- 
row, With about 2 rows of large tubercles. Scales subequal, 58-63 in 
the lateral line, 19 in a cross-series. A series of dusky spots along each 
row of scales, the spots often obscure.* Gila Basin. 

(Baird & Girard, Proc. Acad. Nat. Sci. Phila. 1854, 28; Cope & Yarrow, Zo6l. Wheel- 
er’s Expl. W. 100th Mer. v, 676, 1876; Jordan, 1. c. 165.) 


R44. C. eclarki Baird & Girard. 

Body moderately stout, depth 4% in length. Head very small and 
short, about 5 in length. Eye moderate. Fins all notably small. 
Seales small, subequal, 9-70-9 ; larger mesially than posteriorly. Body 
with scattered nebulous spots. (Girard.) Arizona. 

(Baird & Girard, Proc. Acad. Nat. Sci. Phila. 1854, 27.) 


*** Scales moderate, not crowded anteriorly, 48-55 in the lateral line; head peculiarly 
formed. (Hypentelium Rafinesque.*) 


145. C. migricams Le Sueur.—Hog Sucker; Stone Roller; Toter ; Craawl-a-bottom ; 
Hammer-head; Stone Lugger ; Hog Molly. 

Head flattened above, transversely concave between the orbits, the 
frontal bone thick, broad, and short, the physiognomy being therefore 
peculiar. Ventral rays normally 9. Upper lip very thick, strongly 
papillose, with a broad, free margin, which has upwards of 8-10 series of 
papilla upon it; lower lip greatly developed, strongly papillose, con- | 
siderably incised behind, but less so than in Catostomus proper. Fon- 
tanelle shorter and smaller than in C. commersoni. Pectoral fins un- 
usually large. D. 10 or 11; Lat. 1. 48-55; 12-15 scales in a cross- 


*Rafinesque, Journ. Aead. Nat. Sci. Phila. 1818, 421: type Hxoglossum macropterun 
Raf. =Catostomus nigricans Le Sueur. (id, below; révr7, five; labium, lip, the five- 
lobed Jower lip being supposed to distinguish it from Exoglossum.) (= Hylomyzon Ag.) 
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series. Depth 43-5 in length; head 4-4}. Eye rather small, 43 to 5 
in head. Color olivaceous; sides with brassy lustre ; belly white ; back 
brown, with several dark cross-blotches, irregularly arranged, these 
becoming obsolete in old individuals; lower fins dull red, with some 
dusky shading ; young considerably variegated, the sides spotted. Size 
large; maximum length about 2 feet. New York to Alabama and 
Kansas; abundant. Ascends streams to spawn early in spring. 


(Le Sueur, Journ. Acad. Nat. Sci. Phila. 1818, 102: Mylomyzon nigricans Agassiz, 
Amer. Journ. Sci. Arts, 1855, 205; Giinther, vii, 17; Jordan, 1. ¢. 162.) 


65.—CHASMISTES Jordan. 


(Jordan, Bull. Tayden’s Geol. Surv. Terr. iv, No. 2, 417,1878: type Chasmistes liorus 
Jor.) 

Head disproportionally large, forming more than one-fourth of length, 
broad and flattish above ; sides of head vertical, slightly direeted in- 
wards, the breadth through the cheeks less than the breadth above the 
eyes. Eyes small, high up, rather posterior. Mouth extremely large, 
terminal, the lower jaw in the closed mouth being very oblique, placed 
at an angle of about 45 degrees. The lower jaw very long and strong, 
its length more than one-third the length of the head, nearly half the 
length of the head in the adult, its tip, when the mouth is closed, about 
on a level with the eye. Upper jaw very protractile. Upper lip very thin 
(for a sucker), and nearly smooth. Snout elevated above the rest of the 
head, the premaxillary spines usually forming a conspicuous nose. Lower 
lip moderate, consisting of a broad flap on each side ef the mandible, in 
front reduced to a narrow rim, the surface of the lip nearly smooth, with- 
out papilla. Nostrils large. Suborbital bones narrow, but rather 
broader than in Catostomus. Preorbital unusually large. Mucous chan- 
nels moderately developed. Fontanelle very large. Isthmus rather 
narrow Pharyngeal bones weaker than usual in Catostomus, the teeth 
generally smaller. Body rather slender, tapering pretty regularly from 
the shoulders to the tail, but little compressed. Caudal peduncle rather 
stout. Iins moderate; the dorsal rays about 12; the anal 7. Pectorals 
rather long, not quite reaching ventrals ; ventrals reaching vent; anal 
fin high, reaching caudal; caudal fin rather long, its lobes equal. 
Seales moderate, large on the caudal peduncle, much smaller and 
crowded anteriorly, 60-65 in the lateral line, about 18 in a transverse 
series from dorsal to ventrals. Sexual peculiarities unknown. Colora- 
tion usual. Air-bladder in two parts. Size moderate or rather large. 
(zaspdw, to yawn.) 
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a. Pharyngeal bones of moderate strength; the upper teeth minute, the lower en- 
larged. (Chasmistes.) 


H46. C. liorus Jordan.—June Sucker of Utah Lake. 

Depth about 5 in length; head 33. Interorbital space broad, 24 in 
head. Kye 6-7 in head. Width of the open mouth 34 in head. D.I, 
11, the fin elevated in front, its anterior ray twice the height of the pos- 
terior and about equal to the base of the fin; A. 1, 7; caudal deeply 
forked, the lower lobe long; lower fins small. Scales 9-63-8. Color 
dusky above, pale below; the scales of the back and sides profusely cov- 
ered with dark punctulations. L.18 inches. Utah Lake; abundant. 

(Jordan, Bull. U. S. Nat. Mus. xii, 219, 1878.) 


aa. ‘‘Pharyngeal bones very thin and flat, with very numerous minute teeth, as in 
Carpiodes.” (Lipomyzon Cope.*) 


L477. C. brevirostris Cope. . 

‘¢ Shorter than C. luxatus, especially the muzzle, and the latter is with- 
out the hump produced by the protuberant premaxillary spines. Parie- 
tal fontanelle small. The lower lip fold is only present on the sides of 
the mandible. Body nearly cylindric. Scales 12-74-11. Radii: D.11; 
A. 9. Color dusky above, silvery below; fins colorless.” (Cope) 1. 16 
inches. Klamath Lake, Oregon. 

(Cope, American Naturalist, 1879, 785.) 


= 


148. C. luxatus Cope. 
“Form elongate. Head long, flat above, and with a large fontanelle. 


Mouth terminal, the spines of the premaxillary projecting so as to form 
a hump on the top of the snout. Lower lip a very thin dermal fold, ex- 
tending entirely around the chin. Scales12-80-9. Tadii: D.11; A. 9. 
Color clouded above, with black punctulations, below paler, with red 
shades in some specimens; fins uncolored.” (Cope.) L. 3 feet. Kla- 
math Lake and River. 


(Cope, American Naturalist, 1879, 784.) 


66.—EREMWZON Jordan. 


Chub Suckers. 
(Moxostoma Ag.; not of Raf.) 


(Jordan, Bull. Buffalo Soc. Nat. Hist. 1876, 95: type Cyprinus oblongus Mitchs = 
Cyprinus sucetta Lac.) 

Body oblong, rather shortened, heavy forwards, and considerably 

compressed. Head moderate, rather broad above. Mouth moderate, 





*Cope, Amer. Nat. Jan. 1881, 59: type Chasmistes brevirostris Cope. (Aezzo@, to be 
deficient ; 0, to suck.) 
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somewhat inferior ; the upper lip well developed, freely protractile ; the 
lower moderate, infolded, A-shaped in outline, plicate, with 12-20 plicze 
on each side. Lowerjaw without cartilaginous sheath, rather stronger 
than usual, and oblique in position when the mouth is closed, thus simi- 
lar to the mouth of Ictiobus. Lye moderate, rather high up, placed 
about midway of the head. Suborbital bones considerably developed, 
not very much narrower than the fleshy portion of the check below 
them ; the posterior suborbital concavo-convex, about twice as long as 
deep, sometimes divided; the anterior somewhat deeper than long, some- 
times divided into two, sometimes united with the preorbital bone, which 
is well developed, and much longer than broad. Opercular bones mod- 
erately developed, scarcely or not rugose. Fontanelle rather large. 
Gill-rakers rather long. Isthmus moderate. Pharyngeal bones weak ; 
the teeth quite small, slender, and weak, rapidly diminishing in 
length upwards, each tooth narrowly compressed, with a cusp on the 
inner margin of the cutting surface, and some inequalities besides. 
Seales rather large, more or less crowded forwards, sometimes showing 
irregularities of arrangement; the longitudinal radiating furrows much 
stronger than usual; the scales rather longer than deep, but so imbri- 
cated in the adult that the exposed surfaces appear deeper than long. 
Lateral line entirely wanting. Scales in the longitudinal series from 
head to base of caudal 35-45 in number; scales in transverse row from 
base of ventral to dorsal 12-18. Dorsal fin rather short and high, with 
10-14 developed rays, the number usually 11 or 12. Beginning of dor- 
sal fin rather nearer snout than base of caudal. Pectoral fins mod- 
erate, not reaching ventrals; the latter not to vent. Ventrals under 
a point rather in advance of the middle of dorsal; their rays normally 
9, but occasionally 8 or 10. Anal fin high and short, more or less 
emarginate or bilobed in adult males. Caudal fin moderately forked 
or merely lunate, its two lobes about equal. Air-bladder with two 
chambers. Two species known. (¢p:, an intensive particle; »5Z, to 
suck.) 

149. E. sucetta (Lac.) Jordan.—Creek Fish ; Chub Sucker. 

Body oblong, compressed, becoming gibbous with age, the ante-dorsal 
region more or less elevated in the adults, the depth 3tin length, ranging 
from 2? in adults to4in young. Head stout, short, about 44 in length 
(4-43), the interorbital space wide and depressed, the lower parts nar- 
rower. Eye not large, 4% in head (4$-54). Mouth protractile downwards 
and forwards, the mandible oblique. Scales usually closely imbricated 
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and more or less crowded forwards, but often showing various irregulari- 
ties in arrangement, about 43 (59-45) in a longitudinal series and 15 
(14-16) in a transverse series between the ventrals and the dorsal. T'in- 
rays somewhat variable, the dorsal with 11 (10-13) developed rays, the 
anal with 7, and the ventrals with 9 (rarely 8). Coloration varying with 
age; never distinct series of black spots along the rows of scales. 
Young with a broad black lateral band, bordered above by paler. In 
some specimens from clear water this band is of a jet-black color and 
very distinct; in others it is duller. Later this band becomes broken 
into a series of blotches, which often assume the form of broad trans- 
verse bars. In adult specimens these bars disappear, and the color is 
nearly uniform brown, dusky above, paler below, everywhere with a 
coppery or brassy, never silvery, lustre. The fins are dusky or smoky 
brown, rarely reddish-tinged. Sexual differences strong. The males 
in spring with usually three large tubercles on each side of the snout, 
and with the anal fin more or less swollen and emarginate. Adult 
specimens with the back gibbous and the body strongly compressed, 
in appearance quite unlike the young. Maximum length about 10 
inches. New England to the Rocky Mountains, south to Texas; very 
abundant. 


(Cyprinus sucetta Lac. Hist. Nat. Poiss. v, 606, 1803: Cyprinus oblongus Mitch. Trans. 
Lit. & Phil. Soe. i, 459, 1814: Moxostoma oblongum Giinther, vii, 21: Catostomus 
gibbosus Storer, Fish Mass. 291; Jordan, Man. Vert. 319; Jordan, Bull. U. S.Nat. Mus. 
xii, 144.) 


150. E. goodei Jordan. . 
Body oblong, the back more elevated, the body deeper and more com- 
pressed than in the preceding, the greatest depth in advance of the 
dorsal fin being contained about 2? times in the length. Nape less gib- 
bous than in 2. sucetta. Head quite small and short, the large eye 
being almost exactly midway in its length. Its length 43 in that 
of the body. Eye 41 in head. Interorbital space rather narrow, 
transversely convex, less than half the length of the head. Mouth 
small, protractile forwards, the lower jaw oblique; lips as in the pre- 
ceding. Scales large, much larger and much more uniform in their. 
imbrication than in LJ. sucetta, 36 in a longitudinal series, and about 
13 in a transverse series from the ventrals to the dorsal. Dorsal fin 
high, of 12 developed rays; anal moderate, with 7; ventrals large, 
with 10. Color dark olivaceous above; each scale along the sides re- 
flecting pale from the strongly striated middle part, these giving in cer- 
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tain lights the appearance of pale stripes along the rows of seales; fins 
dusky, especially at their tips. Rivers of Florida. 
y) \ 
(Jordan, Bull. U. S. Nat. Mus. xii, 148, 18728.) 


; 67.—MAINWTREMA Jordan. 
Spotted Suckers. 
(Jordan, Man. Vert. E. U. 8. ed. 2, 318: type Catostomus melanops Raf.) 

Head moderate, rather broad above. Mouth moderate, inferior, hori- 
zontal; the upper lip well developed, freely protractile; the lower rather 
small, infolded, A-shaped in outline, plicate, with 12-20 plice on each 
side. Lower jaw without cartilaginous sheath. Eye moderate, rather 
high, placed about midway of the head. Suborbital bones consider- 
ably developed, not very much narrower than the fleshy portion of 
the cheek below them; the posterior suborbital concavo-convex, about 
twice as long as deep, sometimes divided; the anterior somewhat deeper 
than long, often divided into two, sometimes united with the preorbital, 
which is well developed and much longer than broad. The number and 
form of these bones, except as to their depth, are not constant in the 
same species, and do not afford specific characters. Opercular bones 
well developed, not much rugose. Fontanelle evident, rather large. 
Gill-rakers rather long, in length about half the diameter of the eye. 
Isthmus moderate. Pharyngeal bones essentially as in Moxostoma. 
Body rather elongate, subterete, becoming deep aud rather compressed 
with age. Scales rather large, nearly equal over the body, the radiating 
furrows not specially marked. Lateral line interrupted in the adult, 
but with perfect tubes, imperfect in partly grown specimens, entirely 
obsolete in the young. Seales in a longitudinal series 44-47 in number, 
12-14 in a transverse series from dorsal to ventrals. Dorsal fin rather 
short and high, with about 12 developed rays, beginning rather nearer 
the snout than the base of the caudal. Pectoral fins moderate, not 
reaching ventrals, the latter not to vent. Ventrals rather in advance 
of une middle of the dorsal, their rays normally 9, rarely 8 or 10. Anal 
fin high and short, often more or less emarginate in males. Caudal fin 
moderately forked, the lobes about equal. Air-bladder with two cham- 
bers. Males in spring with the head covered with many small tubercles. 
One species certainly known.* (yvvs, reduced; tp7na, aperture; in allu- 
sion to the imperfections of the lateral line.) 

* M. austrinwm Bean. - Body rather stout, the depth 4 in length. Head At in length. 
Lips plicate, truncate behind. Light brown above, yellowish below; some scales 
brownish at base. Paired fins wilh dark blotches. D. 11; A. 6; scales 6-44-6. Mi- 
choacan, Mexico (west of Sierra Madre). This species is probably a Minytrema, but 


the air-bladder has been removed from the typical specimens. 
(Myxostoma austrina Bean, Proc. U.S. Nat. Mus, 1879, 302.) 
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ROG. WE. melamops (Raf.) Jordan.—Spotted Mullet; Striped Sucker. 

Body oblong, little compressed, the young nearly terete, the adults 
deeper bodied; the dorsal region not elevated. Depth about 4 in 
length, varying from about 3 in adults to 4$ in the young. Head not 
very large, 44 in length of body (41-44), not specially depressed. Mu- 
cous pores rather strong. Eye small, 5-6 in head. Mouth quite inferior, 
horizontal, rather small. Scales large, firm, regularly and smoothly 
imbricated, in 46 (44-47) longitudinal series and 13 (12-14) transverse 
series, the scales not crowded forwards. Fiu-rays usually: D.12; A. 
7; V. 9. Coloration dusky above, with usually a black blotch be- 
hind the dorsal fin. Hach scale along the sides with a small, more or 
less distinct blackish spot at its base, these spots forming interrupted 
longitudinal lines along the rows of scales. These lines are usually 
very distinct, especially in the adult, but young specimens often show 
them faintly. Sides and belly silvery, with a coppery lustre. Sexual 
peculiarities moderately marked ; very old males with the head covered 
with small tubercles in spriug. No great changes with age, either in 
form or coloration. Size large; maximum length about 18 inches. 
Great Lake region to South Carolina and Texas. 


(Catostomus melanops Raf. Ichth. Oh. 1820, 57: Catostomus fasciatus Giinther, vii, 19; 
Jordan, Man. Vert. 318; Jordan, Bull. U. S. Nat. Mus. xii, 138.) 


68.—_MOXOSTOMA Rafinesque. 
Red Horse. 
(Ptychostomus Ag.; Teretulus Raf.) 


(Rafinesque, Ichth. Oh. 1820, 54: type Catostomus anisurus Raf.) 

Body more or less elongate, sometimes nearly terete, usually more or 
less compressed. Head variously long or short, its length ranging from 
34 to 55 in that of the body. Eye usually rather large, varying from 3 
to 6 times in the length of the side of the head, its position high up 
and median or rather posterior. Suborbital bones very narrow, always 
much longer than broad, their width less than one-fourth that of the 
fleshy part of the cheek. Fontanelle on top of head always well open, 
the parietal bones not coalescing. Mouth varying much in size, always 
inferior in position, the mandible being horizontal or nearly so. Lips 
usually well developed, the form of the lower varying in different sec- 
tions of the genus, usually with a slight median fissure, but never 
deeply incised; the lips with transverse plice, the folds rarely so 
broken up as to form papille. Jaws without conspicuous cartilaginous 


va 


® ¢ 
34. CATOSTOMIDAZ—MOXOSTOMA. boy 


sheath. Muciferous system considerably developed, a chain of tubes 
along the supraorbital region, a branch of which extends around be- 
hind the eye and forwards along the suborbital bones and the lower 
edge of the preorbital. Opercular bones moderately developed, nearly 
smooth. Isthmus broad. Gill-rakers weak, moderately long. Pharyn- 
geal pones rather weak, much as in Lrimyzon and Catostomus, the teeth 
rather coarser, strongly compressed, the lower 5 or 6 much stronger 
than the others, which are rapidly diminished in size upwards, each 
with a prominent internal cusp. Scales large, more or less quadrate in 
form, nearly equal in size over the body, and not specially crowded any- 
where, usually about 44 in the lateral line (41-56) and about 12 series 
between dorsal and ventrals. Lateral line well developed, straight or 
anteriorly curved. Tins well developed, the dorsal inserted about mid- 
way of the body, its first rays usually rather nearer snout than the cau- 
dal, the number of developed rays usually about 13, but varying in dif- 
ferent species from 11 to 17. Anal fin short and high, usually emargi- 
nate in the male fish, probably always with 7 developed rays. Ventrals 
inserted nearly under the middle of the dorsal; their number of rays 
normally 9, occasionally varying to 10; the occurrence of 10 ventral rays 
is probably an accidental individual character, and not a permanent spe- 
cific one. Caudal fin deeply forked, the lobes about equal, except in two 
species. <Air-bladder with three chambers. Skeleton essentially as in 
Catostomus, the vertebree in M. carpio 27-14. Sexual peculiarities little 
marked, the males in the spawning season with the lower fins reddened, 
and the anal rays swollen and somewhat tuberculate. Species very nu- 
merous in the United States east of the Rocky Mountains. They 
spawn in spring, running up from the rivers into the smaller streams 
for that purpose. They are difficult to distinguish, and have perhaps 
been unduly multiplied by authors. (uF, to suck; oda, mouth; 
hence, more properly Myzxostoma.) 


* Lips full, strongly papillose. 


152. MI. pa pillosurm (Cope) Jordan. 

Body comparatively stout, the dorsal region somewhat elevated and 
rounded, the depth being about 4 in length, the head about the same. 
Eye rather large, high up and well back, the preorbital space being 
longer than the other species. Top of head flat. Dorsal rays 12-14. 
Seales rather large, 6-42-5. Lips well developed, deeply incised. 
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Color silvery; back with smoky shading; lower fins white. Size large; 
reaches a length of about 2 feet. North Carolina to Georgia. 


(Ptychostomus papillosus Cope, Proc. Amer, Phil. Soc. Phila. 1870, 470; Jordan, Man. 
Vert, 318; Jordan, Bull. U. S. Nat. Mus. xii, 134.) 


** Lips distinctly plicate. 

t Lower lip ipfolded, A-shaped when viewed from below, with a distinct median 
crease, in which the two halves of the lip meet, forming an acute angle; 
mouth small. 

a. Dorsal large, with 15-17 developed rays. 
253. Mi. velatuama (Cope) Jordan. 
Body stout, deep, compressed, the back clevated, the depth 3-4 in 
J ’ ) ’ ) 
length. Head short, heavy, flattish and broad above, 53-44 in length. 
Depth of cheeks half the length of the head. Eye rather large, midway 
in head, 4-5 in its length. Muzzle rather prominent, bluntish, over- 
hanging the very small mouth. Fins very large. Dorsal long and high, 
its height five-sixths the length of the head, its free border straight. 
Pectorals nearly reaching ventrals. Color silvery; smoky above; lower 
fins red. Size large. Upper Mississippi Valley to Georgia and south- 
ward. 
(Ptychostomus velatus and collapsus Cope, Proc. Amer. Phil. Soc. Phila. 1870, 471-472; 


Jordan, Man. Vert. 317; Jordan, Bull. U. 8. Nat. Mus. xii, 132.) 


aa. Dorsal moderate, with 12-14 developed rays. 
b. Head comparatively large, about 4 in length; dorsal rays usually 12. 


R54. Mi. bucco (Cope) Jordan. 


Head short and very wide through the opercles, flat above. Body 
stout, the back somewhat elevated, depth 4 in length. Muzzle sub- 
truncate, slightly projecting. Scales 6-40-5. Olivaceous silvery be- 
low; dorsal fin dusky. Kansas. (Cope.) 


(Ptychostomus bucco Cope, Hayden’s Geol. Surv. Wyom. 1872, 437: Myxostoma con- 
gestum Jordan, Bull. U. S. Nat. Mus. xii, 183; probably not Catostomus congestus B. & 
G. Proc. Acad. Nat. Sci. Phila. 1854, 27, which Professor Cope thinks is a form of MW. 
macrolepidotum, he having obtained it in Texas and Arizona.) 


155. Mi. pidiemse (Cope) Jordan. 

Head rather long, 45 in length, flattish above. Body elongate, more 
nearly cylindrical, little compressed. Muzzle truncate. Olivaceous, 
sometimes with rows of faint spots along the series of scales. Dorsal 
and caudal fins black-edged. Size quite small. Resembles JL. cervi- 
num, but the mouth entirely different. Great Pedee River. (Cope.) 


(Ptychostomus pidiensis, Proc. Am. Phil. Soc. Phila. 1870, 471; Jordan, Man. Vert. 
317; Jordan, Bull. U. S. Nat. Mus. xii, 133.) 


bb. Head very small, about 5 in length. 
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156. ME. coregomus (Cope) Jordan.—Blue Mullet. 

Muzzle conic, much projecting beyond the very small mouth; body 
much compressed, broadly fusiform, the back elevated and arched. 
Dorsal rays 14. Color silvery, with plumbeous shades above; lower 
fins white. Size small. Catawba and Yadkin Rivers, North Carolina 
( Cope.) 

(Plychostomus coregonus Cope, Proc. Amer. Phil. Soc, Phila, 1870, 472; Jordan, Man. 


Vert. 317; Jordan, Bull. U. S. Nat. Mus. xii, 134.) 


tt Lower lip thin, forming a narrow, crescent-shaped border around the mandible. 


157. MX. album (Cope) Jordan.— White Mullet. 


Head small, 5 times in length. Muzzle prominent, but Jess so than 
in M. coregonus. Mouth moderate. Back a little elevated. Depth 
about 34 in length. Dorsal rays 12-14, its free: border often incised. 
Seales 6-45-5. Coloration very pale; lower fins white. Size large; 
reaches a weight of 4 pounds or more. Catawba and other rivers of 
North Carolina. 

(Ptychostomus albus Cope, Proc. Amer. Phil. Soc. Phila, 1870, 472; Jordan, Man. Vert. 
316; Jordan, Bull. U. S. Nat. Mus. xii, 130.) 


158. Mi. thalassimumn (Cope) Jordan. 


Head stout, as in M. velatum, rather long, 4 in length, flattish above, 
muzzle truncate, not very prominent. Mouth moderate. Back eievated. 
Dorsal fin long, of 14 or 15 rays. Sea-green above, white below ; lower 
fins white. Yadkin River. (Cope.) 


(Ptychostomus thalassinus Cope, Proc. Amer. Phil. Soc. Phila. 1870, 472; Jordan, Man. 
Vert. 316; Jordan, Bull. U. 8. Nat. Mus. xii, 131.) 


ttt Lower lip full, its posterior edge truncate. 
d. Dorsal rays 15-18 in number. 


159. Mi. carpio (Val.) Jordan.—Carp Mullet. 

Dorsal fin largely developed, its rays 15-18 in number. Head rather 
large, 33-44 in length, broad above. Mouth large, with full lips. Eye 
rather large. Body deep, strongly compressed, the back somewhat 
elevated, the depth about 34 in length. Dorsal fin high and large, 
larger than in any other species of the genus, the first ray about as 
long as the base of the fin. Scales 5-43-4, quite large. Coloration 
very pale and silvery; the lower fins white. Ohio Valley, Great Lakes, 
and northward. 


(Catostomus carpio Valenciennes, Hist. Nat. Poiss. xvii, 457, 1844: Catostomus carpio 
Giinther, vii, 20; Jordan, Man. Vert. 312; Jordan, Bull. U. S. Nat. Mus. xii, 118.) 
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dd. Dorsal rays 12-14 in number. 
e. Scales large, 41-50 in the course of the lateral line. 
f. Caudal fin normal, the two lobes about equal and similarly colored. 


160. M. macrolepidotut (Le Sueur) Jordan.—Common Red Horse; Mullet; 
White Sucker ; Large-scaled Sucker. 


Head comparatively elongate, bluntish, rather broad and flattened 
above, 4-5 in length. Body stoutish, varying to moderately elongate. 
Lips rather full, the bluntish muzzle projecting beyond the large mouth ; 
greatest depth of cheeks more than half distance from snout to pre- 
opercle. Hye rather large. Dorsal fin medium, its developed rays 12- 
14, usually 13 in number, its free edge nearly straight, its longest ray 
shorter than head. Scales large, about 45 in the lateral line. Oliva- 
ceous; sides silvery ; lower fins in the adult red or orange. Great Lakes 
to Virginia, southwestward to Arizona; one of the most abundant 
fishes, reaching a length of 2 feet or more. The Red Horse of the Ohio 
and Mississippi, with the head relatively longer and the mouth larger, 
is perhaps worthy of distinction as var. duquesni (Le Sueur) Jor. The 
eastern form (var. macrolepidotum) is scarcely distinguishable from the 
next species. 


(Catostomus macrolepidotus and duquesni Le Sueur, Journ. Acad. Nat. Sci. Phila. i, 
94, 105, 1817: Catostomus erythrurus Ref. Amer. Month. Mag. 1818, 354: Catostomus 
duquesni Giinther, vii, 18: ALyxostoma macrolepidota and vars. duquesni and lachryimalis 
Jordan, Man. Vert. 313; Jordan, Bull. U. S. Nat. Mus. xii, 120: Ptychostomus du- 
quesni, erythrurus, robustus, oneida, lachrymale, etc. Cope, Proc. Amer. Phil Soc. 1870. 
Myzxostoma euryops Jordan, Ann. Lyc. Nat. Hist. N. Y. 1876, 348, is probably a mon- 
strosity of this species. ) 


1G. Ni. aureolunm (Le S.) Jordan. 

Head comparatively short, low and small, conic, 5-5$inlength. Back 
elevated and compressed. Depth 3$ in length. Mouth small, over- 
passed by the snout, the lips thin and small, the greatest depth of cheek 
half the distance from snout to preopercle. Eye small. Coloration 
bright yellowish brown, somewhat silvery ; lower fins bright red. Dor- 
sal rays 13, the fin somewhat falcate, its free edge concave, its longest 
ray longer than head. Seales 5-45-4, Great Lakes, Ohio Valley, and 
northward. 


(Catostomus aureolus Le Sueur, Journ. Acad. Nat. Sci. Phila. i, 95, 1817: Catostomus 
macrolepidotus Giinther, vii, 18; Jordan, Man. Vert. 314; Jordan, Bull. U.S. Nat. Mus. 
xii, 124: ? Cyprinus lesueuri Rich, Franklin’s Journ. 1823, 772.) 


162. MW. crassilabre (Cope) Jordan. 

Body flattish, the back elevated and compressed. Depth 33. Muzzle 
contracted, lower lip thick. Seales large, 5-44-5. Dorsal rays usually 
12. Dorsal fin elevated in front, its first soft ray longer than the base 
of the fin. Color silvery, with smoky shading above, some of the scales 
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‘blackish at their bases; lower fins white ; top ef head, humeral bar, and 
dorsal fin dusky. Neuse River, North Carolina. (Cope.) Probably 
identical with the preceding. 


(Ptychostomus crassilabris Cope, Proc. Amer. Phil. Soc. Phila. 1870, 477; Jordan, Man. 
Vert. 314; Jordan, Bull. U. S. Nat. Mus. xii, 126.) 


163. Mi. comus (Cope) Jordan. 

Body flattish, the dorsal outline elevated, the form being like that of 
M. coregonus. Head small and conic. Mouth exceedingly small, the 
snout far overpassing it, the muzzle being much longer than in I. 
crassilabre. Dorsalrays14. Eyelarge. Coloration smoky above, some 
scales dusky at their bases; sides pale; lower fins white. Yadkin 
River, North Carolina. (Cope.) 

(Ptychostomus conus Cope, Proc. Amer. Phil. Soc. Phila. 1870, 478; Jordan, Man. 
Vert. 314; Jordan, Bull. U. S. Nat. Mus. xii, 126.) 


jf. Caudal fin with the upper lobe longer than the lower, the two similarly colored. 

164. M. amisuruum (Raf.) Jordan. 

Caudal fin with the upper lobe faleate, much longer than the lower, 
at least in the adult, the lobes similarly colored. Dorsal fin short and 
high, falcate. Body compressed. Back somewhat elevated. Depth 3$ 
in length. Head conic, flattish, 5} in length. Mouth very small, much 
as in aureolum, from which it can probably be distinguished only by the 
form of the caudal. D. 12-13, half higher than long. Scales 6-46-5. 
Ohio Valley and Great Lake region. 

(Catostomus anisurus Raf. Ichth. Oh. 54: Ptychostomus breviceps Cope, Proc. Amer. 
Phil. Soc. Phila. 1870, 478; Jordan, Man. Vert. 315; Jordan, Bull. U. 8. Nat. Mus. xii, 
126.) 

JS/f. Caudal fin with the lower lobe distinctly longer than the upper and differently 
colored, the upper lobe in the adult being red, the inferior jet-black, its two 
lowermost developed rays and their membranes abruptly pale (?in both 
sexes). 

165. M. peecilurum Jordan. 

Body elongate, moderately compressed, somewhat elevated forwards. 
Depth 44 in length. Head about the same. Mouth medium, the lips 
full. Dorsal rays 15. Scales large, 5-44-4. Coloration usual, except 
of the caudal fin; other fins all red, with blackish shadings. Size 
small. Louisiana and Southern Mississippi. 


* (Jordan, Bull. U. 8. Nat. Mus. x, 66; Jordan, Man. Vert. 315; Jordan, Bull. U.S. 
Nat. Mus. xii, 129.) 


ee. Scales very small for the genus, about 56in lateral line; body moderately elongate, 
the depth about 4 in length. 


166. M. albidum (Grd.) Jordan. 
Head shortish, conic, the snout not much projecting, about 4 in length; 
eye large. Dorsal fin small, with about 11 rays, the last rapidly 
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shortened. (Characters of mouth unknown, but probably similar to. 
macrolepidotum and pecilurum ; it is said to be “much larger than in 
P. congestus”.) Rio Grande region. (Girard.) 


(Ptychostomus albidus Grd. Proc. Acad. Nat. Sci. Phila. seo 172; Jordan, Man. Vert. 
315; Jordan, Bull. U. 8. Nat. Mus. xii, 128.) 


ddd. Dorsal rays mostly less than 12; body very slender. 


1G7. "3. cervines (Cope) Jordan.—Jumping Mullet ; Jump-rocks. 

Head very short, roundish above, rather pointed forwards, about 5 in 
length. Cheeks subvertical, their depth less than half the distance 
from snout to preopercle. Mouth rather large, with thick lips, which 

e strongly plicate, the folds somewhat broken up. Tye small. Fins 
very small; the dorsal rays 10-12; free edge of dorsal straight, its 
longest ray less than head. Scales rather large, 6-44 to 49-5. Color 
greenish brown; a pale blotch on each scale, these forming continuous 
streaks along the rows of scales; back with more or less distinet 
brownish cross-blotches ; fins brownish, not much red, the dorsal black- 
ish at tip. Sizesmallest in the genus. Length less thana foot. Rivers 
of the South Atlantic States from the James to the Chattahoochee. 


(Teretulus cervinus Cope, Journ. Acad. Nat. Sci. Phila. 1868, 236: Ptychostomus 
cervinus Cope, Proc. Amer. Phil. Soc. Phila. 1870, 478; Jordan, Man. Vert. 315; Jordan, 
Bull. U.S. Nat. Mus. xii, 129.) 


~ 


69.—PLACOPHARYNX Cope. 
Bigjawed Suckers. 

(Cope, Proc. Amer. Phil. Soc. Phila, 1870, 467: type Placopharynaz carinatus Cope.) 

Suckers like Moxostoma in all respects, except that the pharyngeal 
bones are much more developed and the teeth reduced in number, those 
on the lower half of the bone very large, 6-10 in number, nearly cylin- 
dric in form, being but little compressed, and with a broad, rounded or 
flattened grinding surface. The forms and positions of these enlarged 
teeth vary greatly. In a specimen before us the first tooth is the high- 
est and most compressed, its summit being rounded and then abruptly 
truncate. The second tooth is notably shorter and thicker, much larger, 
and rounded on top, the body of the tooth serving asa peduncle for the 
swollen grinding surface. The third tooth is still shorter and similar in 
form. The fourth tooth is similar to the first, being much higher than 
the second and third, and flat on top. The others seem to be irregu 
larly alternated or arranged in pairs, a long one and a short one; the 
‘ong teeth in all cases being the most truncated, as if their surfaces had 
been most worn off. The mouth is larger and more oblique than usual 
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in Mozostoma, and the lips are thicker. Size large. (<Ad=,a broad sur- 
face; gdpv7=, pharynx.) 
168. P. carinatus Cope. 

Body oblong, moderately compressed, heavy at the shoulders. Head 
very large, 33 in length of the body. Eye small, behind the middle of 
the head. Mouth extremely large, the lower jaw oblique when the 
mouth is closed, the mouth, therefore, protractile forwards as well as 
downwards. Lips very thick, coarsely plicate, the lower lip full and 
heavy, truncate behind. Head above evenly rounded or somewhat cari- 
nated. Scales 6-45-6. Dorsal rays 13; ventral 9. Color brassy green 
above; lower fins red. Great Lakes and Mississippi Valley; abundant 
in many streams. 

(Cope, Proc. Amer. Phil. Soc. Phila. 1870, 467; Jordan, Man. Vert. 311; Jordan, 
Bull. U. S. Nat. Mus, xii, 108.) 

70.—_QUASSEILABIA Jordan & Brayton. 
Hare-lip Suckers. 
(Lagochila Jordan & Brayton, preoccupied. ) 
(Jordan & Brayton, Man. Vert. E. U.S. ed. 2, 1878, 401: type Lagochila lacera Jordan 
& Brayton. ) 

Suckers like Moxostoma in every respect excepting the structure of 

the mouth. Head shortish, conical, with lengthened snout; its length 

3-9 times in that of the body, the opercular region being reduced, 
so that the eye is well backwards. Suborbital bones narrow.  Fon- 
tanelle large, widely open. Mouth large, singular in structure, in- 
ferior, the upper lip not protractile, greatly prolonged, closely plicate. 
Lower lip much reduced, divided into two distinct elongate lobes, which 
are weakly papillose. The split between these lobes extends backwards 
to the edge of the dentary bones, which are provided with a rather hard, 
horny plate, as in Pantosteus. The lower lip is entirely separated from 
the upper at the angles by a deep fissure. The skin of the cheeks forms 
a sort of cloak over this fissure, the crease separating this skin from the 
mouth extending up on the sides of the muzzle. The crease between 
the lips extends down on the under side of the head. System of mucif- 
erous tubes well developed. Pharyngeal bones not dissimilar from the 
usual type in Moxostoma, rather weak, with numerous small teeth. 
Body elongate, not much compressed, not elevated. Fins moderate, 
formed as in Moxostoma. Scales large, as in Moxostoma, the lateral line 
well developed and nearly straight, with about 45 scales in its course. * 
Air-bladder in three parts. Sexual peculiarities unknown; probably 
little marked. (Quassus, broken or torn; labia, lip.) 
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169. Q. lacera Jor. & Brayt.—Hare-lip Sucker ; Cut-lips ; Split-mouth Sucker ; May 
Sucker; Rabbit-mouth Sueker. 

Head short, conical, with lengthened snout, the region between the 
eyes flattened and with prominent mucous ridges. Cheeks and lower 
part of head rather swollen. Opercle much reduced, its greatest length 
searcely greater than the diameter of the eye. Head about 42 in length. 
Eve 41 in length of head, about 2 in length of the snout, its situation 
thus quite posterior. Length of the top of the head 23 in the distance 
from the snout to the base of the dorsal. Body rather slender, the form 
being between that of Moxostoma cervinum and AL. macrolepidotum, the 
depth 42 in the length. Dorsal fin rather low, its rays I, 12; A. I, 7; 
V.9. Seales 5-45-5. Color olive or bluish brown above; sides and 
belly silvery; lower fins faintly orange. Ohio Valley and southward. 
A singular species, abundant in some sections (Scioto River, Clinch 
River, Chickamauga River), but overlooked by naturalists until lately. 


(Lagochila lacera Jordan & Brayton, Proce. Acad. Nat. Sci. Phila. 1877, 280: Lagochila 
lacera Jordan, Man. Vert. ed. 2, 311: Jordan, Man. Vert. ed. 2, 406; Jordan, Bull. U. 
S. Nat. Mus. xii, 106.) 


Famiry XXXI.—CYPRINID A. 
(The Carps.) 


Cyprinoid fishes with the margin of the upper jaw formed by the pre- 
maxillaries alone and the lower pharyngeal bones well developed, falei- 
form, nearly parallel with the gill-arches, each provided with 1-3 series 
of teeth in small number, 4-7 in the main row, and a less number in the 
others if more are present. Head naked. Body sealy (except in Meda, 
Plagopterus, Phoxinellus, and Aulopyge). Barbels 2 or 4; absent in most 
of our genera, and not large in any. Belly usually rounded, rarely 
compressed, never serrated. Gill-openings moderate, the membranes 
broadly joined to the isthmus. Brachiostegals always 3. Gills 4, a 
slit behind the fourth. Pseudobranchize present (except in Orthodon, 
etc.). No adipose fin. Dorsal fin short in American species, elongate 
in many Old World forms. Ventral fins abdominal. <Air-bladder 
usually large, commonly divided into an anterior and posterior lobe, 
rarely wanting, not enclosed in a bony capsule. Stomach without 
ap»endages, appearing as a simple enlargement of the intestines. 
Fishes of moderate or small size, inhabiting the fresh waters of the 
Old World and of North Americ&. Genera about 200; species nearly 
1,000; excessively abundant where found, both in individuals and 
species, and, from their great uniformity in size, form, and coloration, 
constituting one of the most difficult groups in natural history in 
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which to distinguish genera and species. Our genera are mostly very 
closely related, and are separated by characters which, although reason- 
ably constant, are often of slight structural importance. Irom time to 
time, different authors have proposed to throw most of these groups into- 
the genus Leuciscus, a procedure which, without further discussion, may 
be said to have always led to confusion. The spring or breeding dress 
of the male fishes is often peculiar. The top of the head, and often the 
fins or various portions of the body, are covered with small tubercles, 
outgrowths from the epidermis. The fins and parts of the body in the 
spring males are often charged with bright pigment, the prevailing color 
of which is red, although in some genera it is satin-white, yellowish, or 
black.* 
(Cyprinidae, part, Giinther, vii, 25-339.) 


* Dorsal fin short, without developed spine. 
+ Air-bladder surrounded by many convolutions of the very long alimentary canai. 
(Campostonina. ) 
A. Teeth 4-4, or 1, 4-4, 0, with oblique grinding surface and slight hoolc; peri- 
* toneum black. 
CAMPOSTOMA, 71. 
tt Air-bladder above the alimentary canal; teeth one-rowed. (Chondrostomine. ) 
¢ Intestinal canal elongate, more than twice the length of the body; teeth with 
grinding surface well 
developed; peritoneum 
usually black. 
B. Jaws each with a conspicuous, broad, straight-edged. horny plate; teeth 4- 
5, stout, bluntish, hook- 
ed, and short. 
ACROCHILUS, 72. 
BB. Jaws without horny plate. 

C. Teeth6-6, strongly compressed, knife-shaped ; pseudobranchiz none ; ru- 
dimentary caudal rays 
greatly -developed; 
scales very small. 

ORTUODON, 73. 








*No progress can be made in the study of these fishes without a careful examina- 
tion of the teeth. The pharyngeal bones in the smaller species can be removed by in- 
serting a pin or a hook through the gill-opening, under the soulder-girdle. The 
teeth should be carefully cleaned with a tooth-brush, or a ject of water, cr a pin, and 
may be examined by any small lens. In most cases a principal row of 4 or 5 teeth 
will be found, in front of which is sometimes a set of 1 or 2 smaller ones. The two 
sides are not always symmetrical. ‘Teeth 4-4” indicates a single row of 4 on each. 
pharyngeal bone. “Teeth 2, 4-5, 1” indicates 2 rows of teeth on cach side—on the one 
side 4 in the principal row and 2 in the lesser, on the other side 5 in the main row 
and 1 in the lesser. In the Leuciscine genera these teeth, or the principal ones, are 
raptatorial, that is, hooked inward at ‘their tips. <A grinding or masticatory surface is 
an excavated space or groove usually at the Wase of the hook. A flattened or bev- 
elled edge sometimes simulates a masticatory surface, and in some of the species the 
grinding surface is very narrow and confined to but one or two of the teeth. In all cases 
where the number of teeth is given in the specific descriptions following, this number 
has been verified on typical examples either by Professor Cope or the writers. 
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CC. Teeth 5-5 or 4-5; pseudobranchize present; dorsal fin inserted poste- 
riorly. 
D. Lateral line complete; rudimentary caudal rays numerous; anal basis 
elongate.- LAVINIA, 74. 
DD. Lateral line incomplete; anal basis short; scales minute. 
CHROSOMUS, 75. 


CCC. Teeth 4-4; dorsal fin nearly median. 
kK. First (rudimentary) ray of dorsal slender, firmly attached to the first 
developed ray. 
F. Scales very small, 85-90 in the lateral line, which is complete. 
ZOPHENDUM, 76. 
FF. Scales larger, 35-60 in the lateral line. 
G.. Lateralijinevcompletess == 02 <= eee ectoee HYBOGNATHUS, 77. 
GG. Lateralvlineancomplete::-- =. 22552-4522 eases CoLiscus, 78. 
EE. First (rudimentary) ray of dorsal somewhat enlarged and blunt, 
connected by mem- 
brane with the first de- 
veloped ray. 
Hi. Lateral line incomplete....2-- -.s22. 222. ---6 PIMEPHALES, 79. 
HH. Lateral line complete................. HYBORHYNCHUS, 80. 
tt Intestinal canal short, less than twice the length of the body ; teeth hooked, the 
grinding surface, if pres- 

a : ent, narrow or rudimen- 
tary; peritoneum usu- 
ally pale. 

§ Dentary bones parallel, united for their whole length. (xo- 
glossina. ) 

I. Premaxillaries not protractile; mandible with a conspicu- 
ous fleshy lobe on each 
side at base. 

ExoGuLossuM, 81. 
§§ Dentary bones arched, free from each other, except at 
the symphysis. (Leu- 

ciscina. ) 

J. Abdomen behind ventral fins not compressed to an edge, 
the scales passing over 
it; anal basis generally 
short. 

K. Teeth in the main row 4-4. 
L. Maxillary without barbels. 

M. Jaws each with a hardened bony sheath; first 
; ray of dorsal spine-like, 
eonnected by membrane 
with the first developed 

ray; teeth 4-4. 
COCHLOGNATHUS, 82. 

MM. Jaws without bony sheath. 

N. Lower jaw with the lip thin or obsolete, not 
developed as a fleshy 
lobe on each side at 
base. 

6. Mandible, interopercle, and suborbital not 
cavernous. 
P. Teeth 4-4, or 1, 4-4, 1 (1, 4-4, 2 in one spe- 
cies). 
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R. Lateral line incomplete. 
HEMITREMIA, 83. 
RR. Lateral line complete....CLIOLA, 84. 
PP. Teeth 2, 4-4, 2. 
S. Lateral line complete... MINNILUS, 85. 
SS. Lateral line incomplete; scales 
small.Proroporus, 86. 
OO. Mandible, interopercle, and suborbital with 
conspicuous, externaily 
visible, cavernous cham- 
bers; teeth 1, 4-4, 0. 
ERICYMBA, 87. 
NN. Lower jaw with the lip developed as a fleshy 
lobe oneach side ; teeth 
4-4; dorsal anterior. 
PHENACOBIUS, 88. 
LL. Maxillary with a small barbel at its extremity. 
U. Premaxillaries not protractile ; 
teeth 2, 4-4, 2; scales 
small; dorsal posterior. 
RHINICHTHYS, 89. 
UU. Premaxillaries protractile. 
V. Teeth 4-4, or1, 4-4, 1, or1, 4-4, 0. 
W. Seales very small; dorsal 
posterior. 
X. Lateral line complete. 
Acosta, 90. 
XX. Lateral line incomplete. 
APOCOPE, 91. 
WW. Scales large; dorsal me- 
dian; lateral line com- 
plete. 
CERATICHTHYS, 92. 
VV. Teeth 2, 4-4, 2. 
Y. Head convex above; 
teeth without grinding 
surface .. COUESIUS, 93. 
YY. Head flattened above ; 
teeth with grinding sur- 
face...PLATYGOBIO, 94, 
KK. Teeth in the main row 5-5 or 4-5. 

Z. Maxillary with a bar- 
bel; premaxillaries pro- 
tractile. 

a. Téeth hooked, none of them molar; teeth in the lesserrow 2. 
b. Caudal fin symmetrical, its rudimentary basal rays not greatly developed. 


c. Barbel minute, lateral; teeth without grinding surface..-.----- SEMOTILUS, 95. 
ce. Barbel terminal; teeth with grinding surface.....---.---- SYMMETRURUS, 96. 
bb. Caudal fin unsymmetrical, the upper lobe much the longer, the basal caudal 
rays greatly developed ......-.----- POGONICHTHYS, 97. 
aa. Teeth partly molar, much enlarged, obtusely truncate, lesser row with 2 teeth; 
scales small.......-.- ete aiaee terns MYLOCHILUS, 98. 
ZZ. Maxillary without 
barbel. 


d. Upper jaw not protractile; 2 or 3 teeth modified, molar; teeth 2, 5-5, 2, or 2, 
Bede ee cee ce eadedet deena ssocdneos a XLOPHARODON, 99, 
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dd. Upper jaw protractile; teeth not molar. 
e. Teeth two-rowed, 2 teeth in the lesser row. 
f. Lateral line complete. 
g. Teeth subconical, scarcely hooked, sharp-edged, wide apart, the long 
limb of the pharyngeal bone elongate. 
PrycHocuitvs, 100. 
gg. Teeth compressed, close-set, strongly hooked ; the pharyngeal bone of 
the usuai form. 
h. Caudal peduncle slender and elongate, the caudal fin widely forked, 
its basal rudiments much developed; scales very small ; 
iheadiidepressed (eee sass jes ate teeta eee GIA, 101. 
hh. Caudal peduncle stout; basal rudiments of caudai little developed. 
SQuaLius, 102, 
ff. Lateraliline incomplete 2. oo .s.c.)- 1. =.) casino eto eens ee EO RUN US Uae 
ee. Teeth one-rowed. 


— Lateral line complete. 
gs Mouth of mod erate size= (He. eas entrees Ses Lrucos, 104. 
gs; Mouthiextremely small soot). ceo asin sete eee Orsopaopus, 105. 
—~— Lateral line incomplete; teeth serrate .-......---- TRYCHARODON, 106. 
JJ. Abdomen behind ventral fins compressed to an edge, 
the scales not passing over it; aval basis usually elon- 
gate; dorsal posterior. 
i. Abdomen in tront of ventrals ronnded; anal basis rather long. 
j. Teeth 5-5, with grinding surface and serrate edges. 
: NOTEMIGONUS, 107. 
! jj. Teeth 2, 5-5, 2, entire, without grinding surface. ALBURNUS, 108. 
** Dorsal fin short, posterior, with a strong spine, composed of two, the posterior re- 
ceived into a longitudinal groove of the anterior; inner 
border of the ventral fins adherent to the body; teeth 
hooked, without grinding surface, in two rows. (Plago- 
pterine. ) 
1. Body with small scales; teeth 2, 4-4, 2; no barbels. 
LEPIDOMEDA, 109. 
ll. Body scaleless. 
m. Maxillary without barbel; teeth 1, 4-4, 1.....Mepa, 110. 
mm. Maxillary with a barbel; teeth 2, 5-4, 2. 


PLAGOPTERUS, 111. 


*** Dorsal fin elongate: dorsal and anal fins each preceded by a serrated spine; 


scales large; teeth molar; species introduced. (Cy- 
prinine. ) 
m. Barbels 4; teeth 1, 1, 3-3, 1, 1-.-..-.-..-.-.-CYPRINUS: 


mn. Barbels none; teeth 4—4 -.-. ---2---.-5--55 CARASSIUS. 


7i.—_CAMPOSTOMA Agassiz. 


Stone rollers. 


(Agassiz, Amer. Journ. Sci. Arts, 1855, 218: type Rutilus anomalus Raf.) 

Body moderately elongate, little compressed. Mouth normal, the 
jaws with thick lips and rudiment of a hard sheath. Premaxillaries 
protractile; no barbel. Teeth 4-4, or 1, 4-4, 0, with oblique grinding 
surface and but a slight hook on one or two teeth. Air-bladder sus- 
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pended in the abdominal cavity, and entirely surrounded by many con- 
volutions of the long alimentary canal, which is 6-9. times the total 
length of the body. Ovaries similarly enclosed in the alimentary canal. 
Peritoneum black. Pseudobranchix present. Scales moderate.  Lat- 
eral line present. Dorsal nearly over ventral. Anal basis short. No 
spines. Herbivorous. Sexual differences very great, the males being 
covered with large tubercles in spring. The singular arrangement of 
the intestines in relation to the air-bladder is peculiar to Campostoma 
among all known fishes. Size moderate. (zay77, curve; ozéy~a, mouth.) 


* Scales small, 75-80 in the lateral line; teeth 4-4 (?). 


170. C. ornatum Grd. 

Body stout. Head large, blunt and heavy. Mouth large, the max- 
illary reaching to near the front of the large eye. Tail rather short. 
Coloration brilliant, precisely as in C. anomalum. Head 33; depth 4. 
D.8; A. 8; Lat. 1.78. Chihuahua River. (Girard.) 

(Grd. Proc. Acad. Nat. Sci. Phila. 1856, 176; Giinther, vii, 183.) 


** Scales moderate, 48-57. 
t Teeth 4-4. 


171. C. anomalum (Raf.) Ag.—Stone-roller; Stone-lugger. 

Body stoutish, moderately compressed, the ante-dorsal region becom- 
ing swollen and prominent in the adult. Snout moderately decurved. 
Scales deep, rather small and crowded anteriorly. Maxillary not reach- 
ing to opposite the front of the eye. Color brownish, with a brassy lus- 
tre above, the scales more or less mottled with dark. A dusky vertical 
bar behind the operele. Dorsal and anal fins each with a dusky cross- 
bar about half way up, the rest of the fin olivaceous in feniales, fiery red 
in the males in the spring. Iris orange in males. Males in the spring 
with the head and often the whole body covered with large, rounded tu- 
bereles. In no other Cyprinoid are these nuptial appendages so exten- 
sively developed. Head 41; depth4?. D.8; A.7; scales 7-53-38; teeth 
4-4, L. 6-8 inches. Extremely variable, the young very different in 
appearance from the old males. Western New York to Mexico, every- 
where abundant in deep or still places in small streams, running up 
small brooks to spawn in spring. Herbivorous. One of the most inter- 
esting and curious of our fishes. 

(Rutilus anomalus Raf. Ichth. Oh. 52: Exoglossum dubium Kirtland, Bost. Journ, 
Nat. Hist. v, 272: Lxoglossum spinicephalum Cuy. & Val. xvii, 489: Chondrostoma pullum 


Agassiz, Amer. Journ. Sci. Arts, 1854, 357: Campostoma callipteryx, mormyrus, gobioni- 
num, wnd hippops Cope, Proc. Acad. Nat. Sci. Phila. 1864, 284: Camposloma nasutum 
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Grd. Proc. Acad. Nat. Sci. Phila. 1856, 176, from the Rio Grande, may be a distinct 
species (specimens before us have a slenderer head and rather more compressed and 
elevated body than is usual in C. anomalum): Campostoma dubium Giinther, vii, 183; 
Agassiz, Amer. Journ. Sci. Arts, 1855, 218; Jordan, Man. Vert. ed. 2, 287.) 


tt Teeth 1, 4-4, 0. 
172. C. prolixumn (Storer) Jordan & Gilbert. 

Slenderer than C. anomalum. Head rather shorter and narrower. 
Scales larger and less crowded, and the coloration more uniform and 
paler, or more silvery. Head 42; depth 43. D.8; A. 7; scales 7-49-6; 
teeth 1, 4-4, 0. Tennessee, Georgia, and Alabama; abundant. Very 
similar to the preceding, but probably worthy of specific distinction on 
account of the difference in dentition, constant in all specimens exam- 
ined. 


(Leuciscus prolizus Storer, Proc. Bost. Soc. Nat. Hist. July, 1845: Campostoma anoma- 
lum var. prolicum Jordan, Ann. Lyc. Nat. Hist. N. Y. 1876, 326.) 


*** Scales larger, about 45 in the course of the lateral line; teeth 4-4 (?). 
173. C. formosuluma Grd. 

Head short and blunt, with broad, projecting snout. Head 4; depth 
43, D.8; A.7; Lat. 1.45. Grayish above, whitish below; sides more 
or less marmorate; a black patch at the base of the caudal and on the 
dorsal. San Antonio River, Texas. (Girard.) 

(Grd. Proc. Acad. Nat. Sci. Phila. 1856, 176.) 


72._ACROCHILWS Agassiz. 
Hard-mouths. 
(Acrocheilus Agassiz, Amer. Journ. Sci. Arts, 1855, 211: type <Acrocheilus alutaceus 
Agassiz & Pickering.) 

Body elongate, little compressed. Both jaws with a large, straight, 
horny plate, sharp externally and very conspicuous. Upper jaw protrac- 
tile. No barbel. Teeth 4-5, stout, hooked, with broad masticatory sur- 
face. Intestinal canal elongate. Peritoneum black. Pseudobranchixe 
present. Scales small, loosely imbricated. Lateral line present. Dor- 
sal fin slightly behind ventrals. Anal basis moderate. Caudal fin 
broad, its rudimentary rays recurrent on the caudal peduncle. Size 
rather large. (dzpos, sharp; zetdos, lip.) 

E74. A. alutacews Agass. & Pick.—Hard-mouth. 

General form and appearance of the species of Gila, but the head not 
depressed, and more blunt forward. Body elongate, not much com- 
pressed, its sides more so than the caudal peduncle ; the greatest depth, 
over the ventrals, in length. Caudal peduncle very long and slender, 
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nearly terete, its length contained 42 times in the length of the body, its 
least depth 22 in its length. Head moderate, 44 in length of body, 
bluntish, the profile considerably rounded, the interorbital space 
strongly convex. Mouth horizontdl, subinferior, overlapped by the 
broad, blunt snout, its breadth considerable, but the maxillary not ex- 
tending far back, to opposite the front of the eye. Upper jaw pro- 
tractile, covered with a fleshy lip, inside of which is a small, straight, 
cartilaginous plate, similar to that on the lower jaw, but much smaller 
and not evident externally. Lower lip covered with a firm cartilagi- 
nous plate, sharp externally, the upper surface being formed by its 
bevelled edge. The transverse width of this plate is between four and 
five times its (longitudinal) breadth. The plate extends in nearly a 
straight line from one angle of the mouth to the other; its transverse 
width is contained 2% times in the length of the head. Eye rather 
large, 54 in head, 1? in snout, its position anterior and not high up, 24 
in interorbital space. Dorsal long, rather low, its first ray just behind 
the first ray of ventrals, midway between the snout and the middle of 
the base of the caudal fin. Caudal fin very long, the lobes about equal, 
longer than the head, widely forked, the accessory rays at is base very 
numerous and recurrent on the caudal peduncle; about eight of these 
may be distinguished on each side of the fin. Anal fin rather large; 
ventrals broad, reaching vent. Pectorals moderate, not reaching two- 
thirds of the distance to the ventrals. Scales quite small, somewhat 
imbedded in the skin, very loosely imbricated, or often scarcely imbri- 
cated at all, the exposed surfaces longer than high, profusely punc- 
tate; squamation quite irregular; the scales smaller on back and belly 
than on sides, most exposed on caudal peduncle. Lateral line much 
decurved. Coloration very dark, belly paler, but nearly all parts of the 
body studded with minute dark points. D. 10; A. 9; scales 20-85- 
16. Teeth 4-5, hooked, somewhat club-shaped, with a broad mas- 
ticatory surface. Peritoneum black; intestines much clongate, filled in 
this specimen with vegetable substance. L.12 inches. Columbia River 
and tributaries. 


~ 


Agassiz, Amer. Journ. Sci. Arts, xix, 214, 1855; Giinther, vii, 276; Jordan, Proc. U. 
2 ? ? 7 ? d ? ? . 


S. Nat. Mus. i, 83, 1378.) 
73.—_ORTHODON Girard, 
(Girard, Proc. Acad. Nat. Sci. Phila. 1856, 182: type Gila microlepidota Ayres.) 
Body elongate. Jaws normal, the upper protractile, the lower sharp- 
edged, with a knob at the symphysis; no barbel. ‘Teeth 6-6 or 6-0, 


152 CONTRIBUTIONS TO: NORTH AMERICAN ICHTHYOLOGY 





IV. 


much compressed, lancet-shaped, erect, nearly straight. Upper limb 
of the pharyngeal bone very broad and concave, separated by a deep 
notch from the dentigerous portion, the bone thin and brittle. Intes- 
tinal canal elongate, about 7 times the length of the fish; peritoneum 
black. Scales small. Lateral line present. Dorsal fin opposite ven- 
trals. Basal rays of caudal largely developed. Anal basis short. 
Pseudobranchie none. Gill-rakers moderate, clavate, the inner edge 
fringed. Size large. This genus is related to Chondrostoma, differing 
chiefly in the absence of pseudobranchize and of the horny mandibular 
plate. (cpéds, straight; ¢ddé», tooth.) 


175. O. microlepidotus (Ayres) Grd. 

Body elongate. Head moderate; the snout very broad; eye small, 
about half the length of the snout. Mouth terminal, somewhat oblique, 
broad, the maxillary not extending to the eye. Upper head of surface 
flattish, with two bony ridges. Fins rather large; the caudal strong. 
Coloration plain. Lateral line decurved. Head 4; depth 43. D. 9; 
A. 8; scales 21-105-12; Vert. 24 4+ 20. Teeth 6-6 or 6-5, formed much 
as in Campostoma, but longer. Size large. L. 12 inches. Rivers of 
California; Great Basin of Utah (Yarrow). 


(Gila microlepidota Ayres, Proc. Cal. Acad. Nat. Sci. i, 21, 1855; Girard, U.S. Pace. 
R. R. Surv. Fish. 237, fig.; Giinther, vii, 275.) 


74.—LAVINEA Girard. 


(Girard, Proc. Acad. Nat. Sci. Phila. 1854, 137: type Lavinia exilicauda B. & G.) 

Body elliptical, elevated, moderately compressed, rapidly contracted 
to the slender caudal peduncle. Head small, conical. Mouth mod- 
erate, terminal, oblique; the lower jaw included. Seales moderate, 
not closely imbricated, the exposed surfaces somewhat hexagonal. 
Lateral line decurved, complete. Belly behind ventrals entirely scaled. 
Dorsal fin well behind ventrals, its last ray just in front of the begin- 
ning of the anal, which is rather elongate. Caudal fin little forked, its 
rudimentary basal rays much increased in number and very strong. 
Intestinal canal elongate, 3 times the total length of the fish; pe- 
ritoneum dark. Teeth 4-5 or 5-5, scarcely hooked, cultriform, with 
rather broad but shallow grinding surface, the largest standing up 
well above the surface of the bone. Gill-rakers rather long and slen- 
der; pseudobranchie large. Size large. (Lavinia, a classical name, 
without special application to these fishes.) 
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176. L. exilicauda B. & G. 

Body deep, compressed, tapering to the caudal peduncle, which is 
very slender. Head small, short, conical. Mouth rather small, oblique, 
the upper lip on the level of the lower part of the pupil, the maxillary 
falling short of the eye. Preorbital short and deep; suborbital moderate. 
Eye rather large, anterior, 4in head. Seales rather large, 42 in front 
of dorsal. Dorsal fin rather small. Pectorals short. Anal high and 
long. Caudal well forked, its rudimental rays strong, about 10 in num. 
ber. Color dark above, sides somewhat silvery. Scales with dark 
specks. Head 43; depth 3§. D.10; A. 12; scales 13-64-8; teeth 4-5 
or 5-5. L. 12 inches. Rivers of California. . 

(Baird & Girard, Proc. Acad, Nat. Sci. Phila. 1854, 137; Girard, U. S. Pac. R. R. 


Surv. x, 241: Leuciseus exilicauda Giinther, vii, 248: Lavinia harengus Girard, Proc. 
Acad. Nat. Sci. Phila. 1856, 184; the same species. ) 


75.—_CHROSOMUWUS Rafinesque, 1820. 
Red Minnows. 


(Rafinesque, Ichth. Oh. 47: type Luxilus erythrogaster Raf.) 

Body moderately elongate, little compressed. Jaws normal; no bar 
bel. Teeth 5-5 or 4-5, moderately hooked, with well-marked grinding 
surface. Alimentary canal elongate, about twice as long as body ; peri- 
toneum black. Scales very small. Lateral line short or wanting. Dor- 
sal behind ventrals; anal basis short. Size small. Colors in spring 
brilliant. (pds, color; cd, body.) 

* Sides of the body with two black stripes; the upper running from the upper angle 
of the opercle straight to the caudal, sometimes breaking up in spots behind ; 
the lower broader, extending from the snout through the eye, curved down- 
ward along the belly, and extending to the caudal, where it ends in a black 
spot (these stripes faint in the female). 

177. C. erythrogaster Agassiz.—Iled-bellied Dace... 

Body oblong, tapering each way from the middle, little compressed. 
Head moderate, rather pointed. Mouth moderate, terminal, oblique, 
the jaws about equal. Fins rather small; the dorsal and anal high and 
short; caudal long. Scales quite small, firmly attached, but not much 
imbricated. Lateral line developed less than half the length of the 
body. Color brownish olive, with a dusky dorsal line and often some 
blackish spots; two black lateral bands as above described; between 
these a bright, silvery area. Belly below the lower band abruptly sil- 
very. Females obscurely marked. Males in spring with the belly and 
the interspace between the lateral bands bright scarlet; bases of the 
vertical fins also scarlet. In high coloration the body is everywhere 
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minutely tuberculate and the fins are bright yellow. Head 4; depth 4. 
D. 7; A. 8; scales 16-85-10; teeth usually 5-5. LL. 2-3 inches. Penn- 
sylvania to Dakota and Tennessee; abundant in small streams; one of 


the most beautiful of our fishes. 

(Luzxilus or Chrosomus erythrogaster Raf. Ichth. Oh. 1820, 47: Luxilus erythrogaster 
Kirt. Bost. Journ. Nat. Hist. iv, 23, fig. 1844; Cope, Cypr. Penn. 391: Leuciscus ery- 
throgaster Giinther, vii, 247 ; Jordan, 302.) 

** Sides of body with the upper band beginning opposite the vent and extending 
backward to the middle of the caudal, terminating in a black spot; lower 
band extending from snout through eye, downward and backward, ceasing 
at base of anal; back with dark spots and cross-bars. 

i7s, Cc. oreas Cope. 

Form of the preceding, the snout rather more obtuse. Coloration 
similar to that of the preceding, except for the difference in pattern. 
The back clear olive-green, with dark cross-bars; belly, interspace be- 
tween the lateral bands, and bases of vertical fins bright crimson; fins 
otherwise yellow. Head 4; depth 4}. D. 8; A. 8; Lat. ]. 67; teeth 
5-5. L. 24 inches. Tennessee and Roanoke Rivers; even more brill- 
iant than the preceding. 

(Cope, Journ. Acad. Nat. Sci. Phila. 1868, 233.) 


*** Body with two black lateral bands on the side, which unite on the caudal pedun- 
cle, the lower broader, decurved, the upper narrow and straight. 


E79, C. eos Cope. 

Slenderer than the preceding; the lateral line less distinct, often en- 
tirely wanting. Variations in color as in the other species. Head 4; 
depth 5. D.8; A.8; Lat. 1.77; teeth 5-5. L.23inches. Susquehanna 
River. Perhaps a variety of C. erythrogaster. 

(Cope, Proc. Acad. Nat. Sci. Phila. 1861, 523; Cope, Cypr. Penn. 391.) 


76.—_ZOPHENDUM Jordan. 
(Jordan, Bull. Hayden’s Geol. Surv. Terr. iv, 786, 1878: type Hyborhynchus siderius 
Cope.) 

This genus is very closely related to Hybognathus, differing only in 
the small size of the scales, there being 55-90 in the course of the 
lateral line. The physiognomy is somewhat different, and the dorsal 
fin is inserted more posteriorly than usualin Hybognathus. Asin Hybo- 
gnathus, the teeth are 4-4, scarcely hooked, with narrow grinding surface, 
and the intestinal canal is elongate, the peritoneum black. Rocky 
Mountain region; one species in Western Mexico.* (égoc, darkness ; 
2vdov, Within; in allusion to the black peritoneum.) 


* Scales very small, 85-90 in the course of the lateral line. 


*Z. australe Jordan. Body rather elongate, formed much as in Campostoma anoma- 
lum, somewhat compressed, the back somewhat elevated and rounded anteriorly. 
Head rather large, slightly depressed above. Mouth moderate, low; the lower jaw 
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180. Z. sideriuma (Cope) Jor. 

Physiognomy of Apocope. Body fusiform. Head rather small, acu- 
minate. Mouth terminal, the upper jaw the longer, maxillary reaching 
line of orbit. Mouth forming more than a semicircle. Lower jaw hard, 
Jess attenuate than is usual in Hybognathus. Eye small, 4,4, in head. 
Fins long, the ventrals reaching anal. Color dark iron-gray above, a 
darker band of the same along the sides, above the lateral line, extend- 
ing from the end of the snout to the middle of the caudal. Head 4; 
depth 4. D.8; A. 7; Lat. 1.88; teeth 4-4. Arizona. (Cope.) 

(Hyborhynchus siderius (lapsus for Hybognathus) Cope, Zobl. Wheeler’s Expl. W. 100th 
Mer. v, 670, 1376.) 

** Scales moderate, 55-60 in the course of the lateral line. 


ES&. Z. plumbers (Grd.) Jor. & Gilb. 

Body rather slender. Head moderate, rounded in front. Color uni- 
form, sometimes a black spot at the base of thecaudal. D.8; A. 7; Lat. 
1. 58; teeth 4-4. Arkansas and Indian Territory. (Girard.) This spe- 
cies may, perhaps, be referable to Hybognathus. 

(Dionda plumbea and spadicea Girard, Proc. Acad. Nat. Sci. Phila. 1856, 178: Hybo- 
rhynchus puniceus, Grd. 1. ¢. 179: Dionda grisea, Grd. U. S. Pac. R. R. Surv. x, 280.) 

77.-HYBOGNATHUS Agassiz. 
(Algoma and Dionda Girard.) 


(Agassiz, Amer. Journ. Sci. Arts, 1855, 223: type Hybognathus nuchalis Ag.) 


Body elongate, somewhat compressed. Mouth horizontal. The jaws 
normal, sharp-edged; lower jaw with a slight, hard protuberance in 
front; no barbel; upper jaw protractile. Teeth 4-4, cultriform, with 
oblique grinding surface and scarcely any hook. Alimentary canal 
elongate, about 4 times the length of the body. Peritoneum black. 
Seales large. Lateral line continuous. Dorsal over ventrals. Anal 
basis short. Size moderate. Species numerous; mostly southwestern, 
and little known. (5/65, gibbous ; ;vd0o-, jaw.) 


* Body comparatively elongate, little compressed, the depth less than two-sevenths of 
the length. 
a. Suborbital bones comparatively long and narrow. 


slightly included; the premaxillary below the level of the eye; the maxillary just 

reaching the frontof the eye. Lower jaw thin-edged, with a slight symphyseal knob. 

Eye small, 6 in head. Seales small. Lateral line complete, decurved. Dorsal 

slightly behind ventrals. Dusky bluish above; everywhere with dark points. <A 

black spot at base of caudal. Head 4; depth4-18. D. 8; A. 7; scales 10-56-8; teeth 

4-4. L.7 inches. Lake Tupataro, Guanajuato, Mexico (west of the Sicrra Madre). 
(Jordan, Proc. U. S. Nat. Mns 1279 2A \ 
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182. Hi. wuchalis Ag.—Silvery Minnow. 

Body elongate, comparatively slender. Head moderate, rather short, 
the profile evenly curved. Eye large, rather longer than muzzle, about 
4 in head. Upper jaw heavy; lower jaw thin. Scales large and silvery. 
Lateral line decurved, 12-14 large scales in front of dorsal. Olivaceous 
green above, translucent in life; sides clear silvery, with bright reflec- 
tions. Fins unspotted. Head 4; depth 44. D. 8; A. 7; teeth 44; 
scales 5-38-4. L. 5-7 inches. <A graceful minnow, abundant in most 
streams from New Jersey to the Upper Missouri and southward. As 
here defined, more than one species may be included; but, if so, the 
authors are unable to distinguish them.) 

(Agassiz, Amer. Journ. Sci. Arts, 1855, 224; Giinther, vii, 184: Hybognathus argyritis, 
evansi, and regius Grd. Proc. Acad. Nat. Sci. Phila. 1856, 182,209: Hybognathus regius 
Giinther, vii, 185: Hybognathus osmerinus Cope, Proc. Amer. Phil. Soc. Phila. 1870, 
466: Hybognathus argyritis Jordan, 239.) 

E8Ss. H. amarus (Grd.) Jordan. 

Head very short, small and blunt; front convex rather than de- 
clivous, as in H. nuchalis. Suborbital bones rather narrow, about as in 
H. nuchalis. Seales moderate, 16 in front of the dorsal. Coloration of 
H. nuchalis, but size much smaller. D.8; A. 7; Lat. 1. 35-38; teeth 
4-4, Rio Grande region. 

(Algoma amara Grd. Proc. Acad. Nat. Sei. Phila. 1856, 180.) 

ES4. Hi. flavipimmis Cope. 

“'Phis fish differs from H. argyritis (nuchalis of the present memoir) in 
the smaller scales and quite different coloration. Eye large, horizon- 
tally oval, its length 22 in head, and equal to interorbital width. The 
muzzle is shortly decurved to the mouth, which is terminal and short. 
The extremity of the maxillary extends half way from the end of the 
muzzle to the line of the orbit. Origin of ventral fins below or a little 
in advance of the base of the first dorsal ray. The pectoral is short, 
not nearly reaching the ventral, which in turn falls far short of the 
vent. The lateral line rises anteriorly. The occipital region is convex 
and rather wide, the interorbital region nearly flat. Color dusky above, 
a wide dusky lateral band, separated by a pale band from the back. A 
faint dark spot at base of caudal. Fins pale yellow, unspotted. Head 
52 in length, with caudal fin; depth a little more. D. 8; A. 7 or 8; 
scales 7-41-4. LL. 22 inches. Llano River, Texas.” (Cope, MSS.) 
185. HM. migrotzmiatus Cope. 

Similar to H. flavipinnis, but with larger scales. Ventral fin origi- 
nating a little in advance of the first dorsal ray. Eye large, a little 
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less than one-third the length of the head and a little less than the in- 
terorbital width. Ventral fin nearly reaching vent. Color dusky, with 
a black lateral band. Fins plain. Head 5 in length, with caudal; 
depth the same. D. 8; A. 8; scales 5-34-3. L. 25 inches. Medina 
tiver, Texas. (Cope, MSS.) 

aa. Suborbital bones short and deep. 

186. H. placitus Grd. 

Head short and bluntish. Body stoutish. Eye small, shorter than 
snout, about 5 in head. Scales moderate, about 16 in front of the dor- 
sal. Size comparatively small. Grayish above, silvery below. Head 
43; depth 44. D.8; A. 7; Lat. 1. 40; teeth 4-4. Mississippi Valley to 
Utah. (Possibly two species are here included.) 

(Girard, Proc. Acad. Nat. Sei. Phila. 1856, 182: Hybognathus nuchalis Cope, Proe. 


Amer. Phil. Soc. Phila. 1874, 66: Hybognathus nuchalis Jordan, 289; probably not of 
Agassiz. ) 


aaa. Suborbital bones unknown; small species of the Texan region. 
187. Hi. episcopus (Grd.) Jordan. 

Slender and graceful, fusiform in profile, and compressed, with the 
back slightly arched. The head is large, forming about the fifth of the 
length. Eye large and subcireular, the diameter 3§ in head. Fins 
moderate. Scales large, the lateral line following the middle of the 
flanks. Dusky above, a blackish band along the sides, ending in a 
dusty blotch at base of caudal. Fins unmarked. Scales with fine 
black dots. D.8; A. 8; Lat. 1. 39. L. 3 inches. Rivers of Texas. 
(Girard.) This or some very siwilar species occurs in Southern Ilinois. 
(Forbes.) 

(Dionda episcopa, serena, texensis, papalis, argentosa, and chrysitis Girard, Proc. Acad. 
Nat. Sci. Phila. 1856, 177-178.) 

188. WH. fluviatilis (Grd.) Jor. ° 

Form, size, and coloration of H. amarus, but the mouth and eye 
smaller and the scales smaller. D.8; A. 7; Lat. 1.40; 16 scales before 
dorsal. Snout tuberculate in spring males. New Leon. (Girard.) 

(Algoma fluviatilis Grd. Proce Acad. Nat Sei. Phila. 1856, 181.) 

** Body short, deep, compressed, the depth about two-sevenths of the length. 
189. Hi. melanops (Grd.) Jor. 

Head moderate, 44 inlength. Snout rounded. Eye medium. Black- 
ish above; sides smoky, with black dots; a black spot at base of caudal. 
Depth 35. D.8; A.7; Lat. 1.43; teeth4—-4. L.25 inches. Rio Grande 
region. (Girard.) 


(Dionda melanops and couchi Grd. Proc. Acad. Nat. Sci. Phila, 1856, 178; Jordan, 
Bull. U.S. Geol. Surv. iv, No. 2, 402.) 
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78.—_COLISCUS Cope. 
(Cope, Hayden’s Geol. Surv. Wyom. 1872, 437: type Coliscus parietalis Cope.) 


This genus differs chiefly from Hybognathus in having the lateral line 
incomplete or obsolete. The mouth is oblique, and the dorsal fin in 
advance of the ventrals. (zéA0s, deficiency; in allusion to the incomplete 
lateral line.) “ 


190. C. parietalis Cope. 

Body moderately elongate. Head wide, especially behind. Muzzle 
obtuse. Lips equal. Mouth descending obliquely, the maxillary not 
quite reaching the orbit. Eye 3% in head. Scales small, the tubes of 
the lateral line present on 7 of them; 14 in a transverse series. Dorsal 
fin midway between snout and caudal. Suborbital bones slender. Col- 
oration silvery, unspotted. D. 7; A. 8; Lat. 1.42; teeth 4-4. L. 2-3 
inches. Missouri River at Saint Joseph. (Cope.) 

(Cope, Geol. Surv. Terr. Wyom. for 1870, 1872, 437; Jordan, 289.) 

79.—PIMEPHALES Rafinesque. 
Fat-heads. 
(Rafinesque, Ichth. Oh. 1820,52: type Pimephales promelas Raf.) 


Body short and stout, little compressed. Head short and rounded. 
Mouth small, inferior; upper jaw protractile; no barbel. Teeth 4-4, with 
oblique grinding surface, usually but one of the teeth hooked. Dorsal 
over ventrals, its first (rudimentary) ray separated from the rest by 
membrane. Anal basis short. Intestinal canal elongate. Peritoneum 
black. Pseudobranchie present. Scales rather small. Lateral line 
incomplete. Size small. (zwer7s, fat; zegad7, head.) 


198. P. promelas Rafi Fat-head; Black-head Minnow. 

Body very short and deep. Head short, everywhere convex, almost 
globular in adult males. Mouth small, inferior, horizontal. Scales 
deep, closely imbricated. Lateral line almost wanting, on 5-20 scales 
only. Olivaceous, the dorsal with a large black bar across it, nearly 
half way up, most distinct anteriorly, appearing as a simple dusky 
shade in the young. Male fish dusky, the head jet-black, with several 
large tubercles on the snout in spring. A dusky shade along sides of 
caudal peduncle.’ Head 4; depth 4. D.I, 7; A. 7; scales 7-47-6; teeth 
4-4, LL. 24 inches. Ohio Valley to the Upper Missouri; generally 
abundant in sluggish brooks. Varies greatly with age, sex, and season. 


(Raf. Ichth. Oh. 53: Pimephales fasciatus Grd. Proc. Acad. Nat. Sci. Phila. 1856, 
180: Plargyrus melanocephalus Abbott, Proc. Acad. Nat. Sci. Phila. 1860, 325: Pimephales 
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milesi Cope, Proc. Acad. Nat. Sci. Phila. 1864, 282 (from Michigan, may be a distinct 
species ; the scales said to be Lat. 1. 40, only three series between the lateral line 
and the ventrals; 5-7 usually in P. promelas): Pimephales agassizii Cope, Cypr. Penn. 
394; Giinther, vii, 181: Pimephales milesii Giinther, vii, 181; Jordan, 288.) 


80._HYBORNYNCHUS Agassiz. 
(Agassiz, Amer. Journ. Sci. Arts, 1855, 222: type Minnilus notatus Raf.) 

This genus differs from Pimephales only in having the lateral line 
complete. The maxillary is often provided with a rudimentary or obso- 
lete barbel. (576s, gibbous; pd;7zo-, snout.) 

*Angle of mouth without trace of barbel. 
192. H. confertus Grd. 

Aspect of Pimephales promelas. Body stout, the back moderately 
convex. Head wide, formed as in the preceding species. Mouth term- 
inal, very small, oblique. Eye 4 in head. Fins small. Lateral line 
usually wanting on some of the scales along the sides. Color essentially 
as in Pimephales promelas, the males even darker; the head black; a 
bread black band across the dorsal; borders of anal and border of 
ventrals and pectorals black; the lower fins said to be edged with white 
in life; body somewhat mottled. Females more elongate, plainly 
colored. Head 33; depth 33. D.1,8; A. 7; Lat. 1.43; teeth44. L. 
24 inches. Arkansas River to the Rio Grande; abundant. This species 
is intermediate between Hyborhynchus and Pimephales. 

(Hyborhynchus confertus (2) and Pimephales maculosus (3) Grd. Proc. Acad. Nat. 
Sci. 1856, 180: Hyborhynchus nigellus Cope, Zobl. Wheeler’s Expl. W. 100th Mer. v, 671.) 
193. H. nmotatus* (Raf.) Ag.—Blunt-nosed Minnow. 

Body rather elongate, not elevated, moderately compressed. Head 
moderate; the muzzle blunt and convex; top of the head depressed. 
Cheeks vertical. Mouth small, inferior, horizontal. Fins small; the 
dorsal moderate, the first ray distinct and spine-like in the male, slender 
jn the female. Anal small. Caudal fin short. Scales moderate, deep, 
closely inbricated. Scales in front of dorsal small and crowded. Eye 
moderate. Color olivaceous, little silvery; sides bluish; a black spot on 
the dorsal fin in front, near the base; a dusky shade at base of caudal ; 
males in spring with the black on the dorsal more extended and the 
head wholly black; snout with about 14 disproportionately large tuber- 
cles. Head 45; depth 5. D.1I,8; A. 7; scales 6-45-4; teeth 4-4. L. 
4inches. New York to Arkansas; generally abundant. 


(Minnilus notatus Raf. Ichth. Oh. 47; Giinther, vii, 182; Jordan, 288: Catostomus 





* Specimens agreeing closely with this species, but having the intestines no longer 
than the body (as in Cochlognathus), have been lately sent us from Illinois River by 
Professor Forbes. 
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melanotus Raf. Ichth. Oh.58: Hyborhynchus perspicuus Grd. Proc. Acad. Nat. Sci. Phila. 
1856, 185: Hybognathus perspicuus Giinther, vii, 185.) 

** Angle of mouth with a minute, thickish barbel. 

194. Hi. superciliosas Cope. 

Head broader, more ridged above. Caudal and anal fins more dusky ; 
otherwise like the last, from which it may be distinguished only by the 
presence of the small barbel. With the last, equally widely distrib- 
uted, and even more abundant. Probably a variety. 

(Cope, Journ. Acad. Nat. Sci. Phila. 1868, 234; Jordan, 289.) 

8i.—_EXOGLOSSUME Rafinesque. 
Cut-lips. 
(Rafinesque, Journ. Acad. Nat. Sci. Phila. i, 420, 1818: type Exoglossum lesueurianum 
Raf.=Cyprinus maxillingua Le §.) 

Body moderately elongate, little compressed. Mouth peculiar, the 
mandible being contracted and incurved, its. outline strongly three- 
lobed. This appearance is due to the fact that the dentary bones lie close 
together, parallel, and are united throughout their length, instead of 
forming « broad arch, as in all other Cyprinoid fishes. The lower lip is 
represented by a broad fleshy lobe on each side of the mandible. Up- 
per jaw not protractile. Upper lip thick, somewhat plieate. Pharyn- 
geal bones small. The teeth hooked, without grinding surface, 1, 4—4, 1. 
Seales moderate. Lateral line compiete. Fins without spines. Dorsal 
slightly behind ventrals. Anal rays 7-8. Isthmus broad. Gill-rakers 
weak. Pseudobranchize present. Air-bladder normal. Alimentary 
canal short; peritoneum white. Size moderate. One of the most 
strongly marked genera of Cyprinidae, with a single species. (Zw, out- 
side; yAdaca, tongue.) 

4195. E. maxillimgua (Le Sueur) Haldeman.—Cut-lips ; Stone-toter. 

Body rather stout, little compressed. Head large, broad and flattish 
above, with tumid cheeks. Mouth moderate, slightly oblique, the end 
of the maxillary not reaching the line of the orbit. Upper jaw longer 
than lower. Scales rather crowded anteriorly, those in front of the 
dorsal small. Color olivaceous; smoky or dark above; a blackish bar 
behind opercle, and a dusky shade at the root of the caudal in the 
young; fins unmarked. Head 4; depth 43. D.8; A. 7; scales 8-53-55 
teeth 1, 4-4, 1. L. 6 inches. Western New York to Virginia; abun- 
dant in the Susquehanna Basin, but not widely distributed. One of the 
most singular of the Cyprinidae, distinguished at sight by its three- 
lobed lower jaw. 


(Cyprinus maxillingua Le Sueur, Journ. Acad. Nat. Sei. Phila. i, 85; Giinther, vii, 
188; Jordan, 308; Cope, Cypr. Penn. 1866, 360.) 
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82.—COCHLOGNATHMUS Baird & Girard. 


(Baird & Girard, Proc. Acad. Nat. Sci. Phila. 1854, 158: type Cochlognathus ornatus B. 
& G.) 


This genus has the general character and appearance of Hyborhynchus, 
the dentition and the structure of the fins being the same; the teeth, 
however, rather more strongly hooked and with deeper grinding sur- 
face. It differs in the structure of the jaws, which are provided each 
with a hard cutting plate, to all appearance precisely like the Diodonti- 
de, the sharp bony edge being surrounded by the usual lip. First ray 
of dorsal separated by membrane, and spine-like, as in Hyborhynchus 
and Pimephales. Alimentary canal short. Peritoneum white. Pseudo- 
branchiz present. Lateral line complete. Anal fin small. (zézios, 
shell; 7200s, jaw; the covering of the jaws being hard, like shell.) 


196. C. ornatus Baird & Girard.—Hard-mouth Minnow. 

Appearance, dorsal fin and coloration essentially as in Hyborhynchus 
notatus. Body moderately elongate. Head rather long. Scales com- 
paratively large. Dorsal fin over the ventrals, rather high. Anal fin 
quite small. Caudal fin short. Dorsal fin with a black spot near the 
base in front and a dusky blotch behind. The dorsal spine conspicu- 
ous. Caudal fin with a dusky median band, in front and behind which 
is a pale area. A dusky lateral band. Snout tuberculate in spring 
males, as in Hyborhynchus. Head 4; depth 44. D.8; A.6; Lat. 1. 40; 
teeth 4-4. L. 3 inches. Rio Grande. <A singular little fish, with the 
mouth resembling that of Chondrostoma or Acrochilus, but the structure 
otherwise resembling neither. 

(Baird & Girard, Proc. Acad. Nat. Sci. Phila. 1854, 158; Giinther, vii, 187.) 

197. C. biguttatus Cope. 

“ A fish of rather uniform diameter and deep caudal peduncle. The 
head is oblong and rather wide above, The muzzle has a decurved pro- 
file and terminal mouth. The orbit is large, 32 in head, a little less 
than muzzle and than interorbital space. Head wide behind and flat 
above. The infraorbital bones are narrow, while the preorbital is large, 
with convex inferior and concave superior border. Maxillary not quite 
reaching line of orbit. Ventral fins inserted cpposite second or third 
dorsal ray, reaching to vent. Anal finsmall. Pectorals reaching three- 
fifths to ventrals. Color silvery, without dark markings, except a black 
spot at the base of the caudal and on the anterior rays of the dorsal. 
Head 5 in length, with the caudal fin; depth a littie less. D.8; A. 7; 
scales 7-34-? L. 24 inches. Trinity River, Texas.” (Cope, MSS.) 

Bull. Nat. Mus. No. 16——11 
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83.—_-HEMITREMEA Cope. 


(Cope, Proc. Amer. Phil. Soc. Phila. 1870, 462: type Hemitremia vittata Cope.) 

Body moderately elongate. Mouth normal. No barbel. Teeth 4—4 
(4-5 or 5-5), hooked, with grinding surface. Seales large. Lateral line 
incomplete, Dorsal fin slightly behind the ventrals. Anal basis short. 
Species of small size. The typical species, of which but a single speci- 
men is known, has the teeth 4-5; the normal number is probably 4-4, 
however, as in the other species. If, however, the teeth in H. vittata 
are permanently 5-4, the remaining species may stand under the ge- 
neric name of Chriope.* (jyé, half; tpjve, pore.) 


* Teeth 4-5? (Hemitremia.) 


198. Hi. vittata Cope. 

Body stout. Head very short, the muzzle obtuse. Mouth small, 
oblique, the maxillary not reaching the orbit. Eye large, 34 in head, 
equal to length of muzzle. Dosal fin beginning a little behind the ven- 
trals. Lateral line developed for about half the length. Coloration 
dark, a dark lateral band, above this a pale shade, the belly pale. Head 
41; depth 43. D. 8; A. 7; scales 6-38-4; teeth 5-4 (or 5-5). L. 2} 
inches. Holston River. (Cope.) 

(Cope, Proc. Amer. Phil. Soc. Phila. 1870, 462.) 

** Teeth 4-4. (Chriope Jor.) 
199. EA. bifremata Cope. 

Body rather slender, the caudal peduncle somewhat contracted. Head 
moderate, the muzzle very obtuse. Mouth oblique, the jaws about 
equal. Upper lip opposite lower part of pupil. Eye large, 3 in head, 
longer than muzzle. Lateral line developed for a very short distance 
only. Thirteen scales before dorsal. Straw-colored, the scales brown- 
edged above. A shining black band from snout through eye to caudal. 
An orange band above this on the snout. Regions below the black 
band silvery. Head 41; depth 44. D.8; A. 7; scales 5-36-35 teeth 
4-4, I. 14-2 inches. Massachusetts to Maryland. A small but very 
handsomely colored species. 
| (Hybopsis bifrenatus Cope, Cypr. Penn. 1866, 384.) 

200. Hi. maculata Hay. 

Body long and slender, slightly elevated at the dorsal, somewhat 
compressed. Head flattened above. Snout rounded. Mouth small, 
terminal, slightly oblique, maxillary not reaching to opposite eye. Eye 





* Chriope Jordan, Bull. Hayden’s Geol. Surv. Terr. iv, 1878, 787: type Hybopsis 
bifrenatus Cope. (xpeta, want; 077), pore.) 
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equal to snout, 34 in head. Dorsal slightly behind ventrals, nearer 
snout than base of caudal. Lateral line with pores on 8 or 10 scales 
only. Straw-color; a narrow dark dorsal band, and a dark streak on 
each side of anal. A plumbeous lateral band, and black specks on each 
scale. A black spot as large as the eye at base of caudal. Head 43; 
depth 5. D.8; A. 8; scales 5-38-35; teeth 4-4, with grinding surface. 
. 2S inches. Chickasawha River, Mississippi. (Hay.) 
(Hay, Proc. U. S. Nat. Mus. 1880, 505.) 
201. H. heterodom Cope. 

Body moderately stout, the back compressed and somewhat elevated. 
Head rather pointed, the muzzle acuminate. Mouth oblique, the lower 
jaw projecting, the upper lip opposite the upper rim of pupil. Maxillary 
extending to opposite front of orbit. Thirteen scales in front of dorsal. 
Eye 3 in head. Color olivaceous. <A blackish dorsal band. Sides with 
a leaden or dusky band. D. 8; A. 8. Scales 5-36-3, the lateral line 
extending about half the length of the body. Teeth 4-4, often crenate. 
L. 24 inches. Michigan and Wisconsin. 

(Alburnops heterodon Cope, Proc. Acad. Nat. Sci. Phila. 1864, 281: Hybopsis heterodon 


Cope, Cypr. Penn. 382: Leuciscus heterodon Giinther, vii, 261: Hemitremia heterodon Jor: 
dan, Man. Vert. 303.) 5 


84.—C LIOLA Girard. 
Silver Fins. 
(Codoma, Cyprinella, Moniana, and Hudsonius Girard; Photogenis and Hybopsis Cope; 
Graodus Giinther; Lrogala Jordan. ) 

(Girard, Proc. Acad. Nat. Sci. Phila. 1856, 192: type Ceratichthys vigilax Bd. & Grd.) 

Body ovate, oblong, or elongate, usually compressed. Mouth normal, 
usually rather small. No barbels. Scales various, commonly large, often 
closely imbricated. Lateral line complete, usually decurved. Dorsal fin 
generally more or less behind ventrals. Anal short or rather elongate. 
Teeth 4-4, or 1, 4-4, 0, or 1, 4-4, 1* (1, 4-4, 2 in one species), hooked, with 
or without grinding surface, the edge often more or less serrate. Intes- 
tinal canal short. Peritoneum mostly pale. Males in spring usually 
prickly, with the fins charged with red or white pigment. A very large 
group of snfall fishes, usually brilliantly colored; abundant in all our 
Southern and Hastern rivers, and extending southward to Western 
Mexico.t <All are American. (A coined name.) 


* Said to be 1, 3-3, 1 in one species, C. cobitis. If this be true, the latter species will 
form the type of a distinct genus, Tiaroga Girard, Proc. Acad. Nat. Sei. Phila. 1856, 
204: type Tiaroga cobitis Girard. (A coined name.) 

t(a.) C. alta Jordan. Body moderately elongate, compressed, deep, the back 
somewhat elevated. Head short, somewhat depressed above, moderately pointed. 
Eye moderate, shorter than snout, 5-6 in head. Mouth medium, oblique, terminal, 
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The species may be divided as follows :* 


§ Seales not especially deeper than long; not closely imbricated. 
* Teeth 4-4; species of small size. 
t Teeth with grinding surface more or less developed. (HyBopsis Cope, non Ag.) 
(a.) Seales in the lateral line more than 45.-........ .-.-.+..-------- alta, sall@i. 
a. Scales in the lateral line 43 or 44 --......... tuditana, taurocephala, hematura. 
aa. Seales in the lateral line 32-37. 

spectruncula, nubila, fretensis, longirostris, straminea. 
volucella, microstoma, lineolata, missuriensis, procne. 

tt Teeth without grinding surface. (CLIOLA.) 
b. A black spot on anterior edge of dorsal and one at the base of the caudal. 


vigilax. 
bb. No black spot on anterior edge of dorsal.....--..-.----. chlora, nigroteniata. 

** Teeth two-rowed. 
i Teeth withoutwrindinovsurfacere.-.2> Soa. secerseeeleseiseeee see cobitis, sima. 


i} Teeth with grinding surface more or less developed. (Hupsonius Grd.) 
saludana, storeriana, hudsonia, euryopa. 
§§ Scales deeper than long, very closely imbricated along sides of the body. 
* Teeth 4-4. 
t Edges of teeth entire. (Copoma Girard.) 

{ Teeth with grinding surface developed. .-..-.--..---.-.--.---- iris, jugalis. 

tt Teeth without grinding surface. 
a. Dorsal fin inserted notably behind ventrals; head very short and blunt, al- 


most round ....:..-.-.-:..----. ---:viliata, ornata. 
ad. Dorsal fin inserted directly over ventrals; head moderate, subconic. 
: callisema. 


the premaxillary on the level of the pupil, the maxillary not reaching the front of the 
pupil. Jawsequal. Preorbital large. Scales not closely imbricated, 19 in front of 
dorsal fin. Dorsal over ventrals. Caudal peduncle deep. Bluish, sides silvery, 
fins plain. Head 44; depth 33. D. 8; A. 8; scales 8-46-4; teeth 4-4, with narrow 
grinding surface. Lake Tupataro, Guanajuato. 

(Hudsonius altus Jordan, Proc. U. 8. Nat. Mus. 1879, 301.) 


(b.) C. sallei (Giinther) J. & G. Caudal peduncle not quite twice as long as deep. 
No barbels. Snout obtusely conical, longer than the eye, which is one-fifth the length 
of head. Upper jaw slightly overlapping the lower. Maxillary not extending to eye. 
Dorsal immediately behind ventrals. Fins short. Brownish green above, minutely 
dotted with black along the sides. Head 4; depth 33. D.7; A. 6; Lat. 1. 54; teeth 
4-4, long, curved, with grinding surface. Intestinal canal with few convolutions. 
L. 34 inches. Cuernavaca, Mexico. (Giinther.) 

(Ceratichthys sallei Giinther, vii, 484: Hudsonius sallei Jordan, Proc. U. 8. Nat. Mus. 
1879, 226.) 

(c.) C. nigroteniata (Giinther) Jor. Body oblong, snout obtuse, convex, longer than 
the eye. Eye 44 in head. Mouth subinferior, small, the upper jaw the longer, max- 
illary not reaching front of orbit. A black lateral band. Head 4};gdepth 5. D. 8; 
A. 8; scales 6-35-3. Teeth probably 4-4, although only 2-2 are present in one of the 
typical examples, and none at all in the others; no evident grinding surface. L.4 
inches. Atlisco, Mexico. 

(Graodus nigroteniatus Giinther, vii, 485: Cliola nigroteniata Jordan, Proce. U.S. 
Nat. Mus. 1879, 226. The accidental loss of the teeth in two of the three typical exam- 


ples was the occasion of the establishment of the nominal genus Graodus. ) _ 
* The reader is advised to be cautious in the use of this key. Some characters ap- 
pear in the adult only, and in other cases their presence is a question simply of 


degree. 


31. CYPRINIDA—CLIOLA. 165 


tt Edges of teeth more or less serrate or crenate ; dorsal slightly behind ventralis 
(MontANA Girard). 
gibbosa, forbesi, leonina, lutrensis, deliciosa, aurata, formosa. 
** Teeth 1, 4-4, 1. & 
b. Teeth with the edges serrate or crenate, usually without grinding sur- 
face. (CYPRINELLA Girard.) 
c. Dorsal fin without conspicuous black blotch on its upper posterior 
rays. 
d, No conspicuous black spot at base of caudal. 
e. Body very deep, compressed, the depth forming about a third of 
Che dene this) 22 see eytose umbrosa, bubalina, gunnisoni. 
ee. Body slenderer, the depth 3}-4#in length. 
suavis, lepida, billingsiana, macrostoma, ludibunda. 
dd. A conspicuous black spot at base of caudal....---- notata, venusta. 
ec. Dorsal fin elevated, with a conspicuous black blotch on its posterior 
rays (often obsolete in the young). 


f. Aconspicuous black spot at base of caudal --.....---- calliura. 
ff. No conspicuous black spot at base of caudal. 
g- Teeth without grinding surface ....-.-..-..------ whipplei. 
gg. Teeth with narrow grinding surface....-....-.. analostana. 


bb. Teeth with entire edges in the adult. (ERoGALA Jordan.) 
h. po with narrow grinding surface; anal short. 


galactura, eurystoma, nived. 
hh. Teeth without distinct grinding surface. 
j. Anal fin short, of 8 or 9 rays. 
k. A conspicuous dark blotch on upper posterior rays of 
dorsal, 

1, Adult males with the fins chiefly red ; a conspicuous 
black spot at base of caudal-..callistia, trichroistia. 

Wl. Adult males without red. 
m. A very conspicuous black spot at base of caudal. 


sligmatura. 
mm. No conspicuous black spot at base of caudal. 
cerulea, chloristia. 
kk. No dark blotch on upper posterior part of dorsal. 
zonata. 
jj. Anal fin long, of 10 or 11 rays; fins high. 


xcenura, pyrrhomelas, hypseloptera. 


§ Scales not especially deeper than long, not closely imbricated. 
* Teeth 4-4; species of small size. 
t Teeth with grinding surface more or less developed.* (Hybopsis Cope, non 
Agassiz. ) 
a. Scales in the lateral line 43 or 44. 


202. C. tuditama (Cope) J. & G. 


Form and general appearance of Hyborhynchus notatus. Head flat 
above. Muzzle very obtuse. Mouth small, inferior, horizontal. Fins 
low. Seales rather small, 27 in front of the dorsal. Olivaceous above; 
dorsal scales narrowly black-edged; no vertebral band; sides and be- 
low Silvery; usually a dusky band along sides, ending in a dark caudal 








* Several of the species in this section are of ‘doubtful wana and some of Oe m 
may prove to belong to Hybognathus. 
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spot; a dark spot near the base of the dorsal in front, as in Hyborhyn- 
chus. Head 43; depth 5. D. 8; A. 7; scales 7-44-4; teeth 4-4, little 
hooked. I. 3 inches.g Michigan to Indiana. 


(Hybopsis tuditanus Cope, Trans. Amer. Phil. Soc. Phila. 1865, 381: Leuciscus tuditanus 
Giinther, vii, 259.) ; 
203. C. taurocephalia (Hay) J. & G.—Buli-head Minnow. 

Body stout, somewhat compressed, broad and flat above, with deep 
caudal peduncle. Head broad and flat above, with an angle at the 
temporal region. Muzzle broad and obtuse, less truncate than in Hy- 
borhynchus notatus. Mouth rather small, horizontal, terminal, the jaws 
about equal, maxillary not reaching to opposite anterior margin of eye. 
Hye large, 34 in head. Dorsal inserted above ventrals, nearer snout 
than caudal. Seales before dorsal small, in about 27 series. Dusky 
yellowish; sides silvery, with an obsolete dark lateral band, which ter- 
minates in a black spot; a black spot on anterior rays of dorsal fin, 
Depth 43; head 43. D.8; A.7; scales 8-43-4; teeth 4-4, with grind- 
ing surface. L.3inches. Chickasawha River, Mississippi. 


(Alburnops taurocephalus Hay, Proc. U. 8. Nat. Mus. 1880, 503.) 


204. C. haematura (Cope) J. & G. 

Head moderate, the muzzle little obtuse. Mouth larger, terminal, 
oblique, the maxillary reaching the orbit. Eye 34 in head; temporal 
region rounded. Seales rather small, 21 rows in front of the dorsal. 
Lateral line slightly decurved. Plumbeous above; head blackish; a 
faint dusky lateral band, ending in a dusky spot at root of caudal fin; 
caudal fin dull red; fins otherwise plain. Head 4; depth 4%. D. 8; 
A. 7; scales 7-44-45; teeth 4-4, little hooked. L. 3 inches. Michigan 
to Illinois; not very common. 

(Hybopsis hematurus Cops, Cypr. Penn. 382, 1866: Leuciscus hematurus Giinther, vii, 
259.) 


1 


aa. Scales in the lateral line 32-37. 


205. C. spectrumenuia (Cope) J. & G. 

Body elongate. Head large and rather flat, nearly as broad as deep 
Eye large, 3 in head. Muzzle remarkably thick. Mouth slightly ob- 
lique, the maxillary reaching theeye. IT ifteen rows of scales in front of 
dorsal. Olivaceous, silvery white below; a leaden band along the sides 
and a conspicuous black spot at base of caudal; head dusky; margins 
of scales above lateral line, as well as bases of dorsal and anal fins, 
blackish; pectorals, ventrals, dorsal, and anal more or less orange in 
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life. Head 4; depth5j. D.8; A.9; Lat. 1.37; teeth4—4. L.3 inches. 
Headwaters of Holston River. (Cope.) 

( Hybopsis spectrunculus Cope, Journ. Acad. Nat. Sci. Phila. 1868, 231.) 
206. C. mubila (Forbes) J. & G. 

Head narrow. Mouth inferior and horizontal. Lateral line anteriorly 
deflexed. Eye large, 3 in head, rather longer than muzzle. Fourteen 
scales before dorsal. Color very dark; a dark lateral band from muzzle 
to base of caudal; fins ali-plain. Head 4$; depth4. D.8; A.9; scales 
0-37-3; teeth 4-4, little hooked. L. 24 inches. Rock River, Llinois. 

(Alburnoys nubilus Forbes, Bull. Ils. Lab. Nat. Hist. ii, 56, 1878.) 


207. C. fretemsis (Cope) J. & G. 

Body slender and compressed, resembling Minnilus. Head convex 
between orbits. Mouth quite oblique, the middle of the premaxillary 
being opposite the line of the pupil; maxillary not reaching to orbit. 
Eye 35 in head. Seventeen rows of scales in front of dorsal. Lateral 
line deeurved. Olivaceous; a dark median dorsal band; a plumbeous 
silvery lateral shade; cheeks silvery; a dark spot at base of caudal; 
fins plain. Head 4; depth 5. D.8; A. 8; scales 6-35-3; teeth 4-4. 
L. 2} inches. Michigan to Illinois. 

(Hybopsis fretensis Cope, Cypr. Penn. 382, 1866.» 

208. C. lomgirostris (Hay) J. & G. 

Form of Hricymba buccata. Head rather small. Eye shorter than 
snout, 4 in head. Upper jaw rounded, considerably projecting beyond 
the lower jaw. Mouth rather large, horizontal, maxillary extending to 
opposite anterior margin of the eye. Seales large; about 12 large scales 
in front of the dorsal. Origin of dorsal midway between tip of snout 
and base of caudal, directly over ventrals. Pectorals not reaching 
ventrals; the latter to vent. Straw-color, with an obsolete lateral band 
and a narrow dorsal streak; fins dusky. Head 44. D.8; A. 7; seales 
4—-36-3; tecth 4-4, with grinding surface. Chickasawha River, Missis- 
sippi.* 


(Aldurnops longirostris Hay, Proc. U. 8. Nat. Mus. 1880, 504.) 


209. C. straminmea (Cope) J. & G.—Straw-colored Minnow. 

Body moderately stout, little compressed. Head rather broad, with 
rounded angles. Mouth small, inferior, horizontal. Snout very obtuse. 
Eye large, 3 in head. Fifteen rows of scales in front of dorsal fin. 
Pale olivaceons; sides little silvery; usually a darker dorsal band; fins 
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all plain. Head 4; depth 5. Scales 5-36-4; teeth 4-4. L. 24 inches. 
Ohio Valley and lake region; generally abundant in small streams. 
One of the most insignificant of all our fishes. 

(Hybognathus stramineus Cope, Proc. Acad. Nat. Sci. Phila. 1864, 283: Hybopsis stra- 
mineus Cope, Cypr. Penn. 381.) 
210. C. volucelia (Cope) J. & G. 

Body moderately stout. Head depressed, elongate, the vertex plane, 
the muzzle elongate. Fins more elongate than in most of the related 
species, the pectorals reaching the ventrals. Caudal peduncle slender. 
Eye 34 in head. Olivaceous, a slight dusky lateral shade; no dorsal 
stripe; fins plain. Head 33; depth 4. D. 8; A.8 3 scales 4-343; 
teeth 4-4. L. 24 inches. Michigan and Wisconsin. 

(Hybognathus volucellus Cope, Proc. Acad. Nat. Sci. Phila. 1864, 283: Hybopsis volu- 
cellus Cope, Cypr. Penn. 381: Leuciscus volucellus Giinther, vii, 260.) 

QHH. C. microstoma (Raf.) J. & G. ° 

Body elongate, the caudal peduncle not contracted. Mouth inferior, 
horizontal, small, the maxillary not reaching the line of the eye. Fins 
rather short. Eye large,3$ in head. Fourteen scales before dorsal. 
Preorbital bone much longer than deep. Olivaceous, translucent; a sil- 
very lateral band, along which is a black speck at the origin of each 
tube of the lateral line. D.8; A. 7; scales 5-33-2; teeth 4-4. LL. 25 
inches. Virginia to Kentucky. 

(Minnilus microstomus Raf. Ichth. Oh. 1820, 47: Hybopsis longiceps Cope, Journ. Acad. 
Nat. Sci. Phila. 1868, 231.) 
2i2. C. limeolata (Agassiz) J. & G. 

Body slender. Head short. Muzzleobtuse. Mouth slightly oblique, 
the jaws equal, the maxillary reaching to eye. Lateral line slightly de- 
curved. Olivaceous, sides silvery, with dark points along the lateral 
line, these especially abundant along the sides of the muzzle. Head 
45; depth 42. D. 8; A. 7; scales 6-34-4; teeth 4-4. L. 2 inches. 
Nebraska to Colorado. (Cope.) Osage River. (Agassiz.) R 

(Alburnus lineolatus Agassiz, Bull. Mus. Comp. Zo6l. 1863, 9: Leuciscus lineolatus Giin- 
ther, vii, 260: Hybopsis scylla Cope, Hayden’s Geol. Surv. Wyom. 1872, 438.) 

283. C. maissuriemsis (Cope) J. & G. 

Body stout, with large head and thick caudal peduncle. Mouth sub- 
inferior, somewhat oblique, end of maxillary reaching line of orbit. 
Twelve scales in front of the dorsal fin. Fins ratherlong. Tye large, 5 
in head. Coloration very pale olivaceous; a silvery lateral band and 
some dusky specks at base of caudal; no dark dorsal line; fins plain. 


31, CYPRINIDZ—CLIOLA. 169 


Head 32; depth 43. A. 7; scales 5-31-3; teeth 4-4. L. 23 inches. 
Missouri to the Rio Grande; probably abundant. 

(Hybopsis missuriensis Cope, Hayden’s Geol. Surv. Wyom. for 1870, 1872, 437.) 
214. C. procme (Cope) J. & G. 

Body slender, with long caudal peduncle. Muzzle obtuse. Mouth 
horizontal, inferior, small. Thirteen rows of scales in front of the 
dorsal. Depth of caudal peduncle one-fourth its length. Eye large. 
Olivaceous ; a dark dorsal line and a plumbeous lateral band overlying 
black pigment; fins unspotted. Head 43; depth 54. Scales 5-32-3 ; 
teeth 4-4; A. 7. L. 24 inches. Delaware and Susquehanna Rivers. 
One of the smallest of the Cyprinidae. 

(Hybognathus procne Cope, Proce. Acad. Nat. Sci. Phila. 1864, 279: Hybopsis procne 
Cope, Cypr. Penn. 335: Leuciscus procne Giinther, vii, 260.) 
tt Teeth without grinding surface. (Cliola.) 


b. A black spot on the anterior edge of the dorsal and one at the base of the caudal. 


"215. C. vigilax B. & G. 

Body subfusiform, compressed, not elevated. Head conical, bluntish. 
Mouth rather small, oblique, the jaws equal, the maxillary not extend- 
ing to the eye. Eye moderate, 34in head. Isthmus rather broad. Fins 
small; the dorsal longer than high. Scales large, somewhat higher than 
long, 16 in a transverse series from dorsal to ventral. Color brownish ; 
a dusky stripe composed of crowded dots along the lateral line; a black 
spot at base of caudal, and one on the anterior rays of dorsal. Head 4; 
depth 43. D. 9; A. 8; Lat. 1. 36; “teeth 4-4, without grinding sur- 
face”. LL. 3 inches. Arkansas to Texas. (Girard.) 


(Ceratichthys vigilax Baird & Girard, Proc. Acad. Nat. Sci. Phila. 1853, 390: Cliola 
vigilax, velox, and vivax Girard, Proc. Acad. Nat. Sci. Phila. 1853, 192, and in U. S. 
Pac. Rh. R. Surv. x, 257,258. C. vivax is said to have scales “a good deal smaller”, 
but no data are given. The types of all three are now lost.) 


hh. No black spot on anterior edge of dorsal. 


216. C. chiera Jordan. 


Body slender, compressed. Head rather small. Eye large, about 3 
in head, longer than snout. Mouth rather small, quite oblique, the 
lower jaw included when the mouth is closed, the maxillary scarcely 
reaching the front of orbit. Scales very large, about 12 in front of the 
dorsal fin; the body entirely scaly except the thoracic region. Lateral 
line somewhat decurved. Dorsal fin beginning directly over ventrals. 
Color pale; back greenish; belly white; side with a silvery band; no 
spots on fins and no dusky or plumbeous shading on the body, except 
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sometimes a small dark spot at base of caudal. Head 44; depth 5. D. 
7; A. 7; scales 4-35-3; teeth 4-4, without grinding surface. L. 23 
inches. Upper Missouri region. 

(Jordan, Bull. Hayden’s Geol. Surv. Terr. iv, 791, 1878.) 

** Teeth two-rowed. 
t Teeth without grinding surface, 
2k7. C. cobitis (Grd.) J. & G. 

Body moderately elongate, subfusiform, compressed. Head small, 
subconical, depressed. Mouth small, terminal, oblique, without barbels, 
the maxillary falling far short of eye; lower jaw included. Eye mod- 
erate, high up, midway in head; isthmus very wide. Ventrals slightly 
jnadvanceof dorsal. Finsall high. Lateral line nearly straight. Body 
olivaceous, with dusky specks above; a black spot at base of caudal. 
Head 4; depth 44. D. 8; A. 7; Lat. 1. 65. Teeth without grinding 
surface, 1, 3-3, 1, fide Girard.* . 24 inches. Rio Gila. (Girard.) 

( Tiaroga cobitis Girard, Proc. Acad. Nat. Sci. Phila. 1856, 204, and U. S. Mex. Bound. 
Surv. Ichth. 60: Leuciscus cobitis Giinther, vii, 247.) 

288. C. sima (Cope) Jor. & Gilb. 

Body robust. Head short and broad, with short, decurved muzzle. 
Mouth large, oblique, the upper lip below the level of the pupil, the 
maxillary extending past the front of orbit. Eye moderate, 41 in head. 
Fins large, the dorsal weil behind ventrals. Coloration entirely silvery, 
brightest on the sides. Head 41; depth 41. D. 8; A. 9; scales 
8-35-4, 22 series in front of the dorsal fin; teeth 1, 4-4, 1. L. 34 
inches. Rio Grande at San Idefonso, New Mexico. (Cope.) 

(Alburnellus simus Cope, Zod1. Lieut. Wheeler’s Expl. W. 100th Mer. v, 649, 1876.) 


t Teeth with grinding surface more or less developed. (Hudsonius Girard.t) 


219. C. saludama Jor. & Brayt. 

Body elongate, but less so than in (C. storeriana, moderately com- 
pressed. Caudal peduncle long. Head large, rather heavy and gib- 
bous forward, the muzzle rounded in profile. Eye large, 3} in head. 
Mouth moderate, subinferior, the maxillary not reaching to the eye. 
Seales large, thin and loose, about 12 in front of the dorsal fin. Lateral 
line somewhat decurved infront. Fins rather small, pectorals not reach- 
ing to ventrals, the latter not to vent. Coloration pale olivaceous, nearly 





* Tf this number of teeth is normal and not merely due to accident, this species of 
course does not belong to Cliola. 

tGirard, Proc. Acad. Nat. Sci. Phila. 1856, 210: type Clupea hudsonia De Witt 
Clinton. (The name from Hudson River.) 
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white, with traces of a plumbeous lateral streak. Head 45; depth 43. 
D. 8; A. 8; scales 5-39-3; teeth 1, 4-4, 1, two or three of the teeth ob- 
tuse, not hooked, only one or two of them showing a masticatory sur- 
face. L.4 inches. Santee Basin, North and South Carolina. 

(Alburnops saludanus Jordan & Brayton, Bull. U. 8. Nat. Mus. xii, 16, 1578.) 

220. C. storeriana (Kirt.) J. & G. 

Body elongate, considerably compressed in the adult. Head quite 
short. Muzzle blunt, decurved, shorter than tie very large eye, which is 
3 in head. Top of head flattened, somewhat concave between orbits. 
Greatest depth of head nearly three-fourths its length. Mouth mod- 
erate, nearly horizontal, the jaws nearly equal, the maxillary extending 
to the eye. Lateral line nearly straight, slightly decurved anteriorly. 
Highteen seales before dorsal. Coloration very pale, sometimes a dusky 
spot at base of caudal, especially in the young. Sides with a broad 
silvery band. Pectorals not reaching ventrals, the latter not to vent. 
Caudal fin long, the lower lobe the longer, dusky, with a pale edge. 
Head 42; depth 4. D.8; A. 8; scales 5-39-4; teeth 1, 4-4, 0o0rl1. L. 
4-8 inches. Great Lake region to South Carolina. One of our largest 
minnows. Perhaps more than one species is here included, but we fail 
to distinguish with any certainty the Eastern amara from the lake form 
(storeriana), from which the above description was taken. 

(Rutilus storerianus Kirtland, Proc. Bost. Soc. Nat. Hist. i, 71, 1842: Hudsonius amarus 
Girard, Proc. Acad. Nat. Sci. Phila. 1856, 210: Hybopsis storerianus Cope, Cypr. Penn. 
386: Leuciscus storerianus Giinther, vii, 250.) 

222. €. hudso mia (Clinton) J. & G.—Spawn-eater. 

This species scarcely differs from the foregoing except in the some- 
what darker coloration, the black caudal spot being usually distinct, 
and in the dentition, several specimens examined having the teeth 2, 
4-4, 1, instead of 1, 4-4, 0, as in the preceding. The proportions, scales, 
and fin-rays seem to be the same, and the form of the head and mouth 
do not essentially differ. Streams coastwise, New York to Virginia. 

(Clupea hudsonia De Witt Clinton, Ann. Lyc. Nat. Hist. N. Y. i, 49, 1824: Hudsonius 


fluviatilis Girard, Proc. Acad. Nat. Sci. Phila. 1856, 210: Hybopsis hudsonius Cope, Cypr. 
Penn. 386: Leuciscus hudsonius Giinther, vii, 250.) 


222. C. euryopa (Bean) J. & G. 

Silvery, with a black lateral band. Eye large, 3 in head. Head 47; 
depth 5. D.8; A. 8; scales 6-38-5; teeth 1, 4—4, 1, with narrow grind- 
ing surface. Savannah River. 

(HZudsonius ecuryopa Bean, Proc. U. 8. Nat. Mus. 1879, 235.) 
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§§ Scales deeper than long, very closely imbricated along sides of the body. 
* Teeth 4-4. 
+ Edges of teeth entire. (Codoma.*) 
{ Teeth with grinding surface developed. 
223. C. iris (Cope) J. & G. 

Body deep, compressed, as in Cyprinella. Dorsal outline well arched. 
Mouth moderate, oblique, the jaws subequal. Eye moderate, 4 in head. 
Seales very narrowly exposed on the sides, the lateral line decurved. 
Seventeen rows of scales in front of dorsal fin, which is inserted behind 
ventrals ; pectoral fin reaching ventrals; ventrals reaching anal; dorsal 
and caudal short. Males in spring with the snout in front tuberculate. 
Color bright, clear green above; a green band extending down behind 
operculum ; head and belly vermilion-red ; a large, square vermilion spot 
behind the green scapular stripe. Lower fins crimson; caudal vermil- 
ion; dorsal olivaceous, unmarked. Females plain olivaceous and sil- 
very. Head 32; depth 34. D.8; A. 9; scales 5-33-3; teeth 4-4. L. 
24 inches. Upper Rio Grande. The most brilliantly colored fish in 
New Mexico. (Cope.) 

(Hypsilepis iris Cope, Wheeler’s Expl, W. 100th Mer. v, 653, 1876.) 

224. C. jugalis (Cope) J. & G. 

Form stout, compressed. Back much elevated, descending steeply to 
the end of the muzzle. Upper jaw rather the longer, maxillary reach- 
ing beyond the front of the orbit. Eye moderate, 44 in head. Pectorals 
nearly reaching ventrals. Sides and lower fins milky white; a dusky 
shade on dersal fin; a broad dark vertical bar behind head; a dusky 
shade on the side between ventrals and anal. The coloration, therefore, 
essential'y that of the species of the group Photogenis. Head 4; depth 
3. D.8; A. 9; scales 7-34-4; teeth 4-4 (said to be 1, 4-4, 1 in young 
specimens), with rather narrow grinding surface. L. 23 inches. Mis- 
souri River and Arkansas River. (Cope.) 

(Moniana jugalis Cope, Hayden’s Geol. Surv. Wyom. for 1870, 1872, 439.) 


tt Teeth without grinding surface. 
a. Dorsal fin inserted notably behind ventrals; head very short and blunt, al- 
most round. 


225. C. vittata (Grd.) J. & G. 

Body rather stout, heavy anteriorly, with long caudal peduncle; the 
back not arched. Head blunt and heavy, but less gibbous than in C. 
ornata. Mouth moderate, quite oblique, the maxitlary not reaching to 
the eye. Eye rather small, nearly 5 in head. Scales rather small. 





* Girard, Proc. Acad. Nat. Sci. Phila. 1856, 194: type Codoma vittata Grd. (A coined 
name. ) 


OS 
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Fins low. Lateral line somewhat decurved. Color dark above, below 
this a silvery band, and below this a dusky shade; fins in the typical 
specimens plain. Head 4; depth 34. D.8; A.8; Lat.1.53. LL. 3inches. 
Valley of Mexico. ; | 

(Codoma viltata Girard, Proc. Acad. Nat. Sci. Phila. 1856, 195, and U. 8S. Mex. Bound, 
Surv. Ichth. 53.) 

226. C. ormata (Grd.) J. & G. 

Body stout and compressed, the head very blunt, thick, and rounded. 
Mouth small, nearly horizontal, the jaws equal. Lye large, anterior, 33 
in head. Scales deep, closely imbricated, the lateral line decurved. 
Dorsal a little behind ventrals. Fins all rather small. Snout prickly 
in the spring males. Color dark; sides with about 8 more or less 
conspicuous cross-bars; fins all with the middle part dusky or black, 
the tips milk-white, the pectorals and the anal notably so. Head 4; 
depth 31. D.8; A.7; Lat.1.39; teeth 4-4. L. 24 inches. Chihuahua. 


(Codoma ornata Girard, Proc. Acad. Nat. Sci. Phila. 1856, 195, and U. 8. Mex. Bound. 
Sury. Iechth. 53.) 


aa. Dorsal fin inserted directly over ventrals ; head moderate, subconic. 
227. C. callisemia Jordan. 

Body rather elongate, fusiform, compressed. Head elongate, the 
muzzle rather blunt, projecting over the moderate-sized, oblique mouth ; 
maxillary not reaching to opposite the eye. Eye moderate, 44 in head. 
Scales firm, closely imbricated, 15 in front of the dorsal. Dorsal fin 
extremely high; its height in the males one-fourth of the length of the 
body, in the females somewhat lower ; its insertion almost directly over 
the first ray of the ventrals. In all the other similarly colored species of 
Cliola the dorsal is evidently behind the ventrals. Coloration brilliant, 
clear dark blue above, sides and below abruptly silvery; a blue lateral 
streak, much as in 0. cerulea, bounding the blue of the upper parts, the 
white pigment of the lower parts looking as if painted over the blue. 
Dorsal with a large. black spot on its last rays above. Dorsal, anal, and 
caudal with the usual satin-white pigment at their tips; these fins other- 
wise of a clear, bright ferruginous orange. Females slender and dull- 
colored. Head 4; depth 42. D.8; A. 8; scales 6-39-3; teeth 4-4. L. 
23 inches. Ocmulgee River, Georgia. An elegant fish, allied to the 
species of Hrogala. 

(Episema callisema Jordan, Ann. Lye. Nat. Hist. N. Y. 1876, 363: Codoma callisema 
Jordan, Bull. U. S. Nat. Mus. xii, 52.) 


tt Edges of teeth more or less serrate or crenate; dorsal fin slightly behind ventrals. 
(Moniana Girard.*) 


* Girard, Pfoc. Acad. Nat. Sci. Phila, 1856, 199: type Leuciscus lutrensis B. & G. (A 
coined name.) 
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228. C. gibbosa (Grd.) J. & G. 

Body extremely deep and compressed, the back much arched, espe- 
pecially anteriorly. Head short, blunt and deep, the profile continuous 
from the snout. to the occiput without angle. Muzzle short and blunt. 
Eye small, 33 in head. Mouth quite small, very oblique, the upper lip 
on the level of the pupil, the maxillary not extending quite to the orbit. 
Seales large, the lateral line very much decurved. Dorsal: fin well be- 
hind ventrals; lower fins rather large, the pectorals nearly reaching 
ventrals, the latter to vent. Bluish above; sides silvery; lower fins 
milky; a more or less distmet black spot between the rami of the lower 
jaw. Males tuberculate in spring. Head 4; depth 23. D. 8; A. 9; 
scales 6-34-3; teeth 4-4. L. 2) inches. Rio Grande. 


( Moniana gibbosa Girard, Proc. Acad. Nat. Sci. Phila. 1856, 201: Cyprinella complanata 
Jordan, Bull. Hayden’s Geol. Surv. Terr. iv, 3, 665, 1878.) 

229. C. forbesi Jordan.—Forbes’s Red-fish. 

Body oblong, elevated, strongly compressed, the back arched. Caudal 
peduncle rather slender. Head stout and deep, its upper outline de- 
pressed, the nape elevated, forming an angle, so that the profile is some- 
what concave. Mouth rather large, quite oblique, the lower jaw in- 
eluded. Eye small, 4in head. Lateral line strongly decurved. Thir- 
teen scales in front of dorsal. Males profusely tuberculate in spring. 
Colors in life brilliant, steel-blue; the lower region silvery; the belly 
orange-red in the males; a conspicuous violet-colored crescent behind 
the shoulders, followed by a crimson crescent; fins reddish, the anal 
and caudal blood-red; chin without black spot. Head 33; depth 3. 
D.7; A.8; scales 6-35-2; teeth 4-4. L. 22 inches. Streams of South- 
ern Illinois. Very near the preceding, but distinguished by the form of 
the profile and the coloration. 

(Cyprinella forbesi Jordan, Bull. Ills. State Lab. Nat. Hist. ii, 57, 1878.) 


230, C. leominma (Grd.) J. & G. 

Body rather short and deep, compressed, with long caudal peduncle. 
Head moderate, the snout subconical, moderately pointed. Mouth 
rather large, oblique, the maxillary scarcely extending to the orbit. 
Eye moderate, 4 in head. Lateral line decurved. Head 44; depth 3$. 
D. 9; A. 9; Lat.1. 40. L. 3}inches. Rivers of Texas and Northern 


Mexico. (Girard.) 


(Moniana leonina, complanata, and frigida Girard, Proc. Acad. Nat. Sci. Phila. 1856, 
199, 200.) 
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231. C. lutremsis (B.& G.) J. & G. 

Body rather short and thick-set, the back not greatly arched. Head 
rather heavy, the muzzle blunt. Mouth moderate, the jaws equal, the 
maxillary not reaching orbit. Lateral line decurved. Head 3}; depth 
31. D.7; A.9; Lat. 1.36; 12 scales in a transverse series. Arkansas 
and Red Rivers. (Girard.) 

(Leuciseus lutrensis Baird & Girard, Proc. Acad. Nat. Sci. Phila. 1853, 391: Moniana 


lutrensis and pulchella Girard, Proc. Acad. Nat. Sci. Phila. 1856, 199, 200: Leuciscus 
lutrensis Giinther, vii, 258. ) 


232. C. deliciosa (Grd.) J. & G. 

Body elliptical, moderately compressed. Head shortish, rather blunt, 
the profile forming an even curve. Mouth moderate, oblique, the max- 
illary not reaching to the eye. Lateral line somewhat decurved. Eye 
moderate, 31 in head. Scales rather large. Head 4; depth 33. D.8; 
A.8; Lat. 1.33. L.2} inches. Streams in the Rio Grande region. (Gi- 
rard.) More than one species may be here included, but, if so, they can- 
not be recognized from Dr. Girard’s descriptions. Of all of Girard’s 
Moniane the types of only lutrensis and proserpina can now be found. 


(Moniana deliciosa, proserpina, letabilis, couchi, rutila, nitida, and gracilis Girard, Proc. 
Acad. Nat. Sci. Phila. 1856, 199-201.) 


233. C. aurata (Grd.) J. & G. 

Body subfusiform, compressed, little elevated. Caudal peduncle 
rather slender. Head rather blunt and heavy. Mouth small, oblique, 
the upper jaw projecting, maxillary not reaching to the eye; upper lip 
below the level of the pupil. Lateral line little decurved. A dusky 
streak along sides. Head 33; depth 4. D.8; A.8; Lat.1.37. L. 23 
inches. Piedrapainte, New Mexico. (Girard.) 


(Moniana aurata Grd. Proc. Acad. Nat. Sci. Phila. 1856, 200.) 


234. C. formosa (Girard) J. & G. 


Body elliptic, compressed. Head small, rather slender and pointed. 
Mouth moderate, oblique, the maxillary barely reaching orbit; upper 
lip on the level of the pupil. Eye large, 4 in head. Lateral line de- 
curved. Scales small. Dorsal fin rather high. Head 44; depth 33. 
D.8; A.9; Lat. 1.49. L. 24 inches. Rio Mimbres, Mexico. (Girard.) 
If we may trust Girard’s figure, this species is well distinguished by the 
small size of the scales. 


(Moniana formosa Girard, Proc. Acad. Nat. Sci. Phila. 1856, 201.) 
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** Teeth 1, 4-4, 1. 
b. Teeth with edges more or less serrate or crenate (usually without grinding sur- 
face). (Cyprinella Girard.*) 
ce. Dorsal fin without conspicuous black blotch on its upper posterior rays. 
d. No conspicuous black spot at base of caudal. 
e. Body very deep, compressed, the depth forming about a third of 
the length. 


235. C. uwmbrosa (Grd.) J. & G. 

Body short, the back very much arched. Caudal peduncle robust. 
Head short and deep, bluntish. Eye large, 4in head. Mouth moderate, 
quite oblique, the jaws about equal, the maxillary nearly reaching the 
front of the eye; the upper lip on the level of the pupil. Lateral line 
decurved. Fins rather low. Coloration plain in spirits. Head 44; 
depth 3. D.8; A. 9; scales 8-42-5. L.3$inches. Arkansas, ete. (1- 
rard.) 

(Cyprinella umbrosa Girard, Proc. Acad. Nat. Sci. Phila, 1856, 197, and U.S. Pac. R. R. 
Surv. x, 266.) 

236. C. bubalima (B. &G.) J. &G. 

Form of the preceding, but the caudal peduncle slender. Hye large, 
34 in head. Jaws equal. Lateral line decurved. This species appears 
to differ from the preceding chiefly in its larger scales. Head 4; depth 
3. D.8; A.9; scales 6-36-3. L.3inches. Red River, Arkansas. (i- 
rard.) 

(Leuciscus bubalinus B. & G. Proc. Acad. Nat. Sci. Phila. 1853, 391: Cyprinella buba- 
lina Girard, U. S. Pae. R. R. Sury. x, 265: Cyprinella beckwithi Grd. Proc. Acad. Nat. 
Sci. Phila. 1856, 267.) 


237. C. gummisomi (Grd.) J. & G 

Body short and compressed, the back arched, but less so than in the 
preceding. Head small. Caudal peduncle moderate. Maxillary reach- 
ing nearly to eye. Eye moderate, 3$ in head. Ventrals in advance of 
dorsal. Coloration plain in spirits. Head 4$; depth 3. D.8; A. 9; 
Lat. 1.34. L. 24 inches. Cottonwood Creek, Utah. 
ec. Body slenderer, the depth 34-44 in length. 

238. C. suavis (Grd.) J. & G. 

Body short, compressed, the back slightly arched. Mouth oblique. 
Eye 4 in head. Maxillary not quite reaching eye. Scales moderate. 
Lateral line gently curved. Coloration plain in spirits. ‘By its gen- 
eral form and appearance this species establishes a transition between 





* Girard, Proc. Acad. Nat. Sci. Phila. 1856, 196: type Leuciscus bubalinus Baird & 
Girard. (Latin cyprinella, a little carp.) 


a 
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the deep and slender species.” Head 44; depth34$. D.8; A.9. San 
Antonio, Texas. (Girard.) 

(Cyprinella suavis Girard, Proc. Acad. Nat. Sci. Phila. 1856, 197.) 
239. C. lepida (Grd.) J. & G. 

Body stout, fusiform. Caudal peduncle robust. Head heavy. Snout 
rather blunt. Mouth oblique, the maxillary not reaching quite to eye. 
Eye moderate, 4 in head. Lateral line decurved. Scales larger than 
in any of the preceding. Colors plain in spirits. Head 34; depth 3%. 
D.8; A. 9; scales 6-34-4. Rio Frio, Texas. (Girard.) 

(Cyprinella lepida Grd. Proc. Acad. Nat. Sci. Phita. 1856, 197, and U.S. Pac. R. R. Surv. 
x, 268.) 

249. C. billingsiama (Cope) Jor. &Gilb. | 

Body stout, fusiform. Mouth slightly oblique, the jaws equal, max- 
illary reaching orbit. Eye 34 in head. Dorsal considerably behind 
ventrals. Coloration plain in spirits. Head 4; depth 4. D.8; A. 8; 
scales 6-31-3; teeth 1, 4-4,1. L. 2 inches. Missouri River, at Saint 
Joseph. (Cope.) ‘ Dedicated to Joshua Billings, esq., author of origi- 
nal observations on ‘The Briny Codfish’.” 

(Cyprinella billingsiana Cope, Hayden’s Geol. Surv. Terr. Wyom. 1870, 1872, 439.) 
248. C. macrostoma (Grd.) J. & G. 

Body slender, the form being like that of the stouter species of Minni- 
lus. Head moderate. Mouth rather large for the genus, oblique, the 
maxillary reaching front of eye. Eye large. Lateral line somewhat 
decurved. Dorsal behind ventrals. Brownish above; cheeks and sides 
bright silvery. Head 4; depth 43. D.8; A.9; Lat.1.36. Rio Grande 
region. ! 

(Cyprinella macrostoma, luxiloides, and lugubris Girard, Proc. Acad. Nat. Sci. Phila. 
1856, 198, 199.) 

242. C. ludibunda (Grd.) J. & G. 

Body elongate, subfusiform. Caudal peduncle slender. Eye large, 
3'in head. Snoutsubconical. Mouth nearly horizontal, small, the max- 
illary not extending to the eye. Silvery; lateral line with black dots. 
Cottonwood Creek, Utah. (Girard.) A dubious species, apparently 
distinguished from the preceding by the small horizontal mouth. 

(Cyprinella ludibunda Grd. Proc. Acad. Nat. Sci. Phila. 1856, 199.) 


dd. A conspicuous black spot at base of caudal. 
243. C. notata (Grd.) J. & G. 
Body stoutish, subfusiform. Caudal peduncle slender. Tye moder- 


ate, 4g in head. Snout bluntish. Mouth small, oblique, the maxillary 
Bull. Nat. Mus. No. 16 12 
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not reaching to the eye. Ventralsin advance of dorsal. Fins moderate. 
Coloration plain in spirits, except the black caudal spot; sides silvery. 
Head 4$; depth 33. D.8; A.7; Lat.1.46. RioSeco, Texas. (Girard.) 

(Cyprinella notata Girard, Proc. Acad. Nat. Sci. Phila. 1856, 198, and U.S. Pac. R. R. 
Surv. x, 269.) 

244. C. vemusta (Grd.) J. &G. 

Body slender, as in C. macrostoma. Head long and rather pointed, 
the snout subconical. Mouth large, oblique, the maxillary scarcely 
reaching to the eye. Hye large, 34 in head. Fins moderate; the dor- 
sal behind ventrals. Coloration plain in spirits, except the caudal got; 
sides mostly silvery. Head 43; depth 4. D.8; A. 8; scales 7-37-3 
(36 in type of C. tevana). Rivers of Texas. 


(Cyprinella venusta and terana Girard, Proc. Acad. Nat. Sci. Phila. 1856, 198, and U. 
S. Mex. Bound. Surv. Ichth. 54, 55.) 


ec. Dorsal fin elevated, with a conspicuous black blotch on its upper posterior rays 


(obsolete in young examples). 
f. A conspicuous black spot at base of caudal. 


245. C. calliura Jordan. 

Body elongated, compressed, elevated in the middle, the profile be- 
fore the dorsal curved. Snout projecting, forming a decided angle. 
Head convex above, densely tuberculate in the males. Muzzle rather 
pointed, overhanging the oblique mouth. Hye 4 in head, less than muz- 
zle and interorbital width. Dorsal fin inserted slightly behind ven- 
trails. Lateral line strongly decurved, usually forming an abrupt flexure 
Justin front of the ventrals. Color in spirits pale silvery, the dorsal and 
eandal blotches very strongly marked. Head 42; depth 4. D.8; A. 
8; scales 6-44-5; teeth 1, 4-4,1. L. 44 inches. Rivers of Alabama 
and Louisiana. 

(Cyprineclla calliura Jordan, Bull. U. S. Nat. Mus. x, 61, 1877. 


Jf. No conspicuous black spot at base of caudal fin. 
g. Teeth without grinding surface. 


246. C. whipplei (Grd.) Jor. & Gilb. 
Body moderately elongate, subfusiform. Caudal peduncle stoutish. 


Head shortish, rather pointed. Eye large, 4 in head. Mouth little 
oblique, the lower jaw included, maxillary reaching to anterior rim of 
the orbit; upper lip on a line with lower border of orbit. Dorsal fin 
very nearly opposite ventrals, greatly elevated, its height in the male 
more than one-fourth the length; anal fin large. Lateral line little de- 


eurved. Coloration in alcohol plain, except the conspicuous dorsal 
2 


aie 
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spot; probably brilliant in life. Head 43; depth 3}. D. 8; A. 9; 
scales 6-40-4. Sugar-loaf Creek, Arkansas. (Girard.) 

(Cyprinella whipplei Girard, Proc. Acad. Nat. Sci. Phila. 1856, 198, and U. 8. Pac. R. 
R. Surv. x, 270.) 


gg. Teeth with narrow grinding surface. (Photogenis Cope.*) 


247. C. analostana (Grd.) J. & G.—Silver-fin. 

Body moderately elongate, somewhat compressed, the dorsal and ven- 
tral outlines regularly and gently arched. Head rather short and deep. 
Mouth rather small, quite oblique, the lower jaw received within the 
upper when the mouth is closed. Eye small, 45 in head. Leaden sil- 
very, bluish in the males; edges of scales dusky; a dark vertebral line; 
a large black spot on the upper posterior part of the dorsal. Paired 
fins and lower part of belly, as well as the tips of the anal and caudal, 
and the front and upper parts of the dorsal, charged with clear satin- 
white pigment in males in the spring; in full breeding dress the dorsal 
pigment with a greenish lustre; no creamy band at base of caudal; 
males with the head and front covered with small tubercles. Head 44; 
depth 4. D.8; A. 8; scales 5-38-3; teeth 1, 4-4, 1, the edges more 
or less distinctly serrate. L.4 inches. Pennsylvania and Central New 
York to Mississippi Valley ; abundant. 

(Cyprinella analostana Girard, Proc. Acad. Nat. Sci. Phila. 1859, 38: Luxilus kentuckt- 
ensis Kirtland, Bost. Journ. Nat. Hist. v, 27 (not of Raf.) : Hypsilepis kentuckiensis Cope, 


Cypr. Penn. 371: Leuciscus analostanus Giinther, vii, 256: Photogensis spilopterus Cope, 
Cypr. Penn. 378: Leuciscus spilopterus Giinther, vii, 254.) 


bb. Teeth with entire edges (in the adult). (Hrogala Jordan.t) 
h. Teeth with a narrow grinding surface; anal short. 
248. C. gaiactura (Cope) J. & G.—WMilky-tailed Shiner. 

Body fusiform, moderately elongate, not greatly compressed. Mouth 
rather large, jaws nearly horizontal, the upper projecting beyond the 
lower. Scales less closely imbricated than in the preceding. Lateral 
line little decurved. Eye small. Steel blue above, silvery below ; dorsal 
with a black blotch on its posterior rays; caudal fin conspicuously 
creamy yellow at base, then dusky. Males with the belly, paired fins, 
and especially the tips of the vertical fins charged with milk-white pig- 
ment in the spring, the head and front then covered with small tubercles. 
In high coloration the anal and caudal are sometimes pale reddish. Fe- 


*Cope, Cypr. Penn. 1866, 378: type Photogenis spilopterus Cope = Cyprinella analo- 
stana Grd. (dc, light; yevvaw, to be born.) 

t Jordan, Bull. U. S. Nat. Mus. xii, 20, 1878: type Photogenis stigmaturus Jor. (jp, 
spring-time ; ya2a, milk.) 
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males olivaceous, obscurely marked. Head 44; depth 44. D.8; A. 8; 
scales 6-41-3; teeth 1, 4-4, 1, usually with entire edges. L. 5-6 inches. 
Cumberland River to Savannah River; abundant in the mountain 
streams. Known by its large size and the peculiar yellowish band 
across the caudal. 

(Hypsilepis galacturus Cope, Proc. Acad. Nat. Sci. Phila. 1867, 160: Leuciscus kentucki- 
ensis Giinther, vii, 251.) 
249. C. eurystoma Jordan. 

3ody elongate, compressed, tapering toward the snout and the long 

caudal peduncle. Head moderate, larger than in C. nivea, rather 
pointed, wide on top; snout rather long. Muzzle large, quite oblique, 
the premaxillaries on the level of the pupil; upper jaw slightly the 
longer. Eye moderate, 34 in head. Scales moderate, rather closely 
imbricated, but less so ,than in C. analostana. Pectorals not reaching 
ventrals, the latter about to vent; vertical fins not especially elevated. 
Color olivaceous, the sides bright silvery, a round black spot, nearly 
as large as eye, at base of caudal; dorsal blotch rather faint; dorsal 


fin chiefly yellowish green, ferruginous above, the extreme tip milky — 


white; caudal fin rusty, with milk-white tips; lower fins milk-white. 
Snout and front in males tuberculate; minute tubercles on sides of 
tail. Head 44; depth 44. D.8; A. 8; scales 6-39-3; teeth 1, 4-4, I, 
with narrow grinding surfaces, the edges of which are usually crenate. 
L. 31-4 inches. Chattahoochee River. 


(Photogenis eurystomus Jordan, Ann. Lye. Nat. Hist. N. Y. 1876, 356, exclusive of the 
smaller specimens mentioned, which are Minnilus zonistius ; not Codoma eurystoma Jor- 
dan, Bull. U. S. Nat. Mus. xii, 42 = Minnilus zonistius : Photogenis leucopus Jordan & 
Brayton, Bull. U.S. Nat. Mus. xii, 41, 1878.) 


250. C. mivea (Cope) J. & G. 

Body regularly fusiform, the dorsal outline more arched than the 
ventral. Head conic. Muzzle obtuse, not projecting. Mouth nearly 
terminal, slightly oblique, maxillary reaching front of eye. Eye 3§ in 
head. Coloration very pale, a narrow bluish band along the caudal 
peduncle, forming a faint spot at the root of the caudal. Dorsal fin in 
the males considerably elevated, largely dusky on its last rays, the rest 
of the fin creamy; the tips of the dorsal, the tips of the caudal, and the 
whole of the anal with milk-white pigment. Males with the snout and 
ante-dorsal region covered with small tubercles. Head 43; depth 54. 
D.8; A. 8; scales 6-39-3; teeth 1, 4-4, 1, with narrow grinding sur: 
face. IL. 24 inches. Basin of the Santee, North and South Carolina. 


(Hybopsis niveus Cope, Proc. Amer. Phil. Soc. Phila. 1870, 460: Photogenis niveus Jor- 
dan & Brayton, Bull. U.S. Nat. Mus. xii, 20.) 


a 
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hh. Teeth without distinct grinding surface. 
j. Anal fin short, of 8 or 9 rays. 
k. A conspicuous dark blotch on upper posterior rays of dorsal. 
l. Adult males with the vertical fins chiefly red; a conspicuous black 
spot at base of caudal. 


251. C. callistia Jordan. 

Body rather stout and compressed, rather heavy forward, the dorsal 
outline considerably elevated. Head stout and rather blunt, its upper 
part flattish ; the nuptial tubercles not numerous, arranged in a few dis- 
tinct longitudinal rows, not scattered without order, as in related species. 
Mouth large, nearly horizontal, slightly overlapped by the heavy snout, 
the maxillary reaching nearly to the eye, the premaxillaries anteriorly en- 
tirely below the level of the orbit. Eye large, 32 in head. Scales large, 
not very closely imbricated, 16 in front of dorsal. Fins rather large, 
the height of the dorsal in males nearly one-fifth of length of body. 
Coloration dark and brilliant. Males with the back very dark steel- 
blue; sides a clear silvery violet; belly and lower fins satin-white. A 
heavy black blotch on posterior part of dorsal, extending downward and 
forming a horizontal bar at the base of the fin; the rest of the fin ver- 
milion, except the milk-white tip. Caudal fin bright red, yellowish at 
base, milky at tip; a broad golden vertebral band and a reddish lateral 
streak; a large, distinct, round black spot at base of caudal. Females 
olivaceous, with less black; the fins dull reddish. Head 41; depth 43. 
D.8; A.8; scales 5-40-3; teeth 1,4-4,1. L.4 inches. Alabama Basin. 


(Photogenis callistius Jordan, Ann, Lye. Nat. Hist. N. Y. 1876, 387: Codoma callistia Jor- 
dan, Bull. U.S. Nat. Mus. xii, 52.) 


252. C. trichroistia Jor. & Gilb. 

Body rather slender, compressed. Head slender and pointed. Kye 
moderate, 32 in head. Mouth quite large, very oblique, the maxillary 
reaching the anterior margin of the eye, the premaxillaries on the level 
of the middle of the pupil. Lateral line considerably decurved, usually 
with an abrupt angulation between pectorals and ventrals. Nineteen 
scales before the dorsal. Fins moderate ; dorsal well behind ventrals. 
Nuptial tubercles sparse on the head. Caudal peduncle and sides as 
far forward as the ventrals tuberculate in spring males. Males bright 
steel-blue above; sides bright white ; a large black spot at base of cau- 
dal, precisely as in (@. callistia; dorsal fin with a broad, dusky, horizon- 
tal band at base, the membrane of the last rays jet-black, the tip milk- 
white, the rest of the fin of a bright, pale vermilion-red ; caudal rosy, 
its tips white; anal and ventrals milky. Females duller, but the black 
markings distinct. Head 42; depth 44; scales 6-42-3; teeth 1, 4-4, 1. 
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L. 35 inches. Alabama Basin; abundant in clear streams, with the 
preceding and the next. 

(Codoma trichroistia Jordan & Gilbert, Bull.U. 8S. Nat. Mus. xii, 1878, 50.) 

WU. Adult males without red. 
m. A very conspicuous black spot at base of caudal. 
2538. C. stigmatura Jordan.—Spotted-tail Minnow. 

Body elongate, fusiform, compressed. Head quite long, rounded 
above, the snout pointed. Mouth rather large, somewhat oblique, over- 
Japped by the narrow upper jaw. Hye small, 44 in head; iris white. 
Maxillary reaching beyond nostrils; premaxillary on the level of lower 
edge of pupil. Scales large, closely imbricated, 20 in front of the dor- 
sal. Fins low, the dorsal rather behind ventrals, its height less than 
one-fifth the length of the body. Color pale, clear olive; black dorsal 
spot not very distinct; fins with their tips charged with satin-white 
pigment, otherwise plain; a very distinct, large, oblong or quadrate jet- 
black spot at base of caudal, the color extending up on the rays. This 
spot is visible on all specimens, and is larger than in any other of our 
Cyprinide; its length about one-third that of the head. First ray of 
dorsal dark in front; males with an obsolete black spot on the middle 
of the sides in front of the dorsal, as is often seen in Characinida, the 
head, ete., tuberculate in spring. Head 44; depth 43%. D.8; A. 8; 
scales 7-42-3; teeth 1, 4-4,1. L. 44 inches. Alabama and Mississippi; 
very abundant. The largest species of this section of the genus and 
one of the most graceful. 


(Photogenis stigmaturus Jordan, Ann. Lyc. Nat. Hist. N. Y. 1876,337: Codoma stigma- 
tura Jordan, Bull. U.S. Nat. Mus, xii, 52: Luvilus chicasavensis Hay, Proc. U.S. Nat. Mus. 
1380, 506. ) 


mm. No conspicuous black spot at base of caudal. 


254. C. cxwrulea Jordan. 

Body fusiform, somewhat elongate, moderately compressed. Head 
moderate. Snout rather pointed, overlapping the small, oblique mouth, 
maxillaries reaching nostrils, premaxillaries below level of pupil. Eye 
moderate, 34 in head. Scales firm, 15 in front of dorsal. Leteral line — 
decurved. Fins all high, the height of the dorsal nearly one-fifth the 7 
length of the fish; dorsal behind ventrals. Males with the snout 
thickly tuberculate. Color bright steel-blue; the sides and belly sil- 
very white; a very distinct lateral band of a bright blue-green color, 
most distinct posteriorly, and forming a spot at the base of the caudal 
fin; dorsal blotch rather faint and diffuse; tips of dorsal, anal, and 
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caudal charged with satin-white pigment; the fins otherwise all of a 
clear, bright yellow. Females and young with the markings obscure, 
the blue lateral band usually evident. Head 44; depth 43. D.8; A. 
8; scales 6-38-3; teeth 1, 4-4, 1. L.3 inches. Alabama Basin. 

( Photogenis ceruleus Jordan, Ann. Lyc. Nat. Hist. N. Y. 1876, 338: Codoma ewrulea Jor- 
dan, Bull. U.S. Nat. Mus. xii, 52, 1878.) 

255. C. chiloristia Jordan & Brayton. 

Body short and deep, strongly compressed, the form elliptical, as in 
C. pyrrhomelas, but rather deeper. Head rather small and pointed. 
Mouth quite oblique, the maxillary not reaching the line of the orbit, 
the upper jaw projecting beyond the lower, premaxillary on the level of 
the pupil. Eye small, less than snout, 4in head. Lateral line decurved. 
Fins moderate. Nuptial tubercles covering the whole body, except the 
space anterior to the ventrals and below the lateral line; those on the 
body much smaller than those on the head. Coloration dark steel-blue; 
a very distinct blue stripe along each side of caudal peduncle; back clear 
green; lower part of sides abruptly milk-white; black dorsal blotch large, 
the lower part of the fin with bright pale-green pigment, the tip milly ; 
caudal dusky, its tips milky, its base pale; anal and ventrals milky, a 
faint dusky spot on last rays of anal; iris white. Females slenderer and 
less brightly colored; no caudal spot. Head 4; depth 4. D.7; A.8; 
seales 5-37-3; teeth 1,4-4,1. L.3inches. Santee Basin, South Caro- 
lina. 

(Codoma chloristia Jordan & Brayton, Bull. U.S. Nat. Mus. xii, 21, 1878.) 


kk. No dark blotch on upper posterior part of dorsal. 


256. C. zonata (Agassiz) Jor. & Gilb. 

Physiognomy of Ceratichthys dissimilis. Body elongate, not elevated. 
Head elongate. Mouth small, nearly horizontal, the maxillary reaching 
beyond line of orbit, the mandible somewhat projecting. Region in 
front of dorsal fin more or less bare of scales. Eye large, 33 in head. 
Dorsal beginning opposite ventrals, nearer snout than base of caudal. 
Olivaceous silvery below; a broad, silvery lateral band, with dark 
specks; sides of head with black specks; a dark vertebral band. Head 
4; depth 44. D.7; A. 8; scales 6-36-4; teeth 1, 4-4,1. LL. 3 inches. 
North Platte River (Cope); Osage River (Agassiz). 

(Alburnus zonatus Putnam, Bull. Mus. Comp. Zool. i, 9, 1863: Photogenis piptolepis 


Cope, Hayden’s Geol. Sury. Terr. Wyom. 1870, 438: Leuciscus zonatus Giinther, vii, 
253.) 
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jj. Anal fin long, of 10 or 11 rays; fins high. 
257. C. xwenura Jordan. 

Body moderately elongate, subfusiform, heavy forwards. Head heavy, 
somewhat elongate, rounded above. Mouth large, oblique, the lower 
jaw included, maxillary reaching almost to orbit, premaxillary on level 
of upper part of pupil. Eye large, 3? in head. Fins all rather low, the 
height of the dorsal fin, even in the males, only two-thirds the length of 
head; caudal fin large. Color dark steel-blue; silvery below; a faint 
black spot at base of caudal; scales above dark-edged. Males with 
‘the fins mostly bright crimson; the dorsal largely black at its upper 
posterior part; dorsal, anal, and caudal fins with white pigment; belly 
and bases of the lower fins likewise pigmented; head and caudal pe- 
duncle tuberculate in spring. Head 4; depth 33. D.8; A. 10; scales 
6-39-3; teeth 1, 4-4,1. L.3inches. Altamaha Basin, Georgia ; locally 
abundant. 

(Minnilus cenurus Jordan, Proc. Acad. Nat. Sci. Phila. 1877, 79: Codoma xenura 
Jordan, Bull. U. S. Nat. Mus. xii, 52.) 

258. C. pyrrhomel|las (Cope) J. & G. 

Body deep and compressed. Head stout, pater blunt. Mouth ob- 
lique, the jaws about equal, maxillary reaching front of orbit. Eye 
large, 32 in head. Pectorals barely reaching ventrals, the latter to 
anal; dorsal fin greatly elevated, its height in the male as great as 
length of head; caudal very broad and long, its peduncle stout and com- 
pressed; anal fin large and long. Coloration of the males dark steel- 
blue above; the scales darker edged; the belly abruptly milky white; 
head pale reddish; snout, tip of lower jaw, and iris scarlet; dorsal dusky 
at base, the usual large black blotch above, red in front, and broadly 
milk-white at tip; tips of the caudal milk-white, next to this a dusky 
crescent, a wide crescent of bright scarlet inside of the black, extend- 
ing into the two lobes of the fin; base of caudal pale; anterior region 
and sides of caudal peduncle with rather Jarge tubercles. Females 
duller. Head 4; depth 32. D.8; A. 10; scales 6-35-3; teeth 1, 4-4, 1. 
L. 3tinches. Santee Basin; very abundant. The most ornate of our 
Cyprinidae. 

(Photogenis pyrrhomelas Cope, Proc. Amer. Phil. Soc. Phila. 1870, 463: Codoma pyr- 
rhomelas Jordan & Brayton, Bull. U. 8. Nat. Mus. xii, 22, 1878.) 

259. C. hypseloptera (Giinther) J. & G. 

Body short, much compressed, the back elevated. Head short, flat- 

tened above, the muzzle pointed. Mouth large, very oblique, the jaws 
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just equal. Eye large, 3 in head, about equal to snout and to interorbital 
space. Scales with the exposed surfaces very narrow. Lateral line 
much decurved; 16 large scales before dorsal. Dorsal fin inserted en- 
tirely behind the ventrals, greatly elevated, its longest ray a little longer 
than head; anal fin also very high and very long, extending almost to 
base of caudal; these fins somewhat lower in the females. Color sil- 
very; the dorsal blotch conspicuous; a distinct black caudal spot, 
smaller than eye and deeper than long; sides with a silvery band which 
passes around the nose, below this a dusky band. Breeding colors un- 
known. Head 44; depth 4. D.8; A. 11; scales 6-35-3; teeth 1, 4-4, 1. 
L. 2l inches. Southern Georgia and Alabama. 


(Alburnus formosus Putnam, Bull. Mus. Comp. Zodl. i, 9, 1863 (not Moniana formosa 
Grd.): Leuciscus hypselopterus Giinther, vii, 255: Phologenis grandipinnis Jordan, Bull. 
U. S. Nat. Mus. x, 62, 1877.) 


$5.—MENNELUS Rafinesque. 
Shiners. 
(?? Notropis Rafinesque, 1818; Minnilus, Luxilus, and Plargyrus Rafinesque ; Hypsilepis 
Baird; Alburnellus and Alburnops Girard; Lythrurus and Hydrophlox Jordan.) 
(Rafinesque, Ichth. Oh. 1820, 47: type Minnilus dinemus Raf.) 

Body oblong or elongate, more or less compressed. Mouth normal, 
mostly terminal and oblique. No barbels. Teeth 2, 4-4, 2, sharp- 
edged or with a narrow grinding surface. Scales usually large, often 
closely imbricated. Lateral line complete, usually decurved. Dorsal 
fin inserted above, or more usually behind, the ventrals; anal fin short 
or somewhat elongate. Abdomen rounded. Coloration often brilliant, 
the males in spring usually with red fins and the head with small tu- 
bercles. A very large group of small fishes, especially characteristic of 
the fresh waters of the Eastern United States. Various attempts have 
been made to divide this group into natural genera, but the gradation 
from one type to another is very perfect. (English minnow ; French 
menuise ; from Latin minus, small.) 

This group may be subdivided as follows: 


§ Anal fin short, its rays 7-9 (sometimes 10 in M, zonistius). 
* Scales large, 35-50 in the lateral line. 
t Teeth with the grinding surface more or less developed. 

¢ Species attaining a large size, with the scales along the flanks nearly twice as 
deep as long, and so closely imbricated that the exposed sur- 

faces are very narrow; back elevated and convex in the adult; 

lower jaw included; dorsal fin over ventrals (LUXILUS Raf.). 

cornutus, selene. 

${ Species of moderate size, with the scales short and deep, but less closely im- 
bricated than in the preceding ; body elongate, not much ele- 

vated; mouth large, oblique, the lower jaw projecting; dor- 

sal fin inserted behind ventrals.-.-...... coccogenis, zonistius. 
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tt} Species of small size, with the scales not much deeper than long, less closely 
imbricated ; body oblong or elongate, little elevated ; mouth 
moderate, oblique or horizontal; dorsal fin inserted close be- 
hind ventrals; nuptial colors mostly brilliant (ALBURNOPS 

Grd.). ‘3 
roseus, rubricroceus, lutipinnis, chlorocephalus, chiliticus, chalybeus, 
chrosomus, xenocephalus, plumbeolus, lacertosus, shumardi, blennius. 

tt Teeth without evident grinding surface. 

a. Teeth with the edges serrate; scales closely imbricated.-..-..-- cercostigma. 

aa. Teeth not serrate; scales loosely imbricated, scarcely higher than long. 
b. Dorsal fin inserted directly over the ventrals; anal rays 7-9; eye very 

large; scales large (‘‘ EPISEMA”’ Cope & Jordan). 
ariommus, scabriceps, jejunus, leuciodus. 
bb. Dorsal inserted behind ventrals ---....---- altipinnis, amabilis, megalops. 
** Scales small, about 55 in the lateral line ......---.------ bivittatus, timpanogensis. 
§§ Anal fin more or less elongate, its rays 10-14. 

c. Scales comparatively small, more or less closely imbricated, and with 
the exposed edges deep, as in Codoma and Luzilus ; scales in 
front of dorsal small; teeth with grinding surface more or 
less developed. (LyTHRURUS Jordan.) 

d. A black spot at base of dorsal in front. 
cyanocephalus, atripes, diplemius, ardens, punctulatus. 


dd. A black spot at the upper anterior part of dorsal -.----- rubripinnis. 
ddd. No distinct black spot on the dorsal. 
é.«Body(shorb<andideep esse wees at ee fe ce hieeeie eeaeels bellus. 
ee. Bodyislendenmandseloneateny 22 sss soem ace matutinus, lirus. 


ce. Scales comparatively large, not higher than long, and not closely im- 
bricated; scales in front of dorsal large; teeth without grind- 
ing surface. (MINNILUS.) 


jf. Anal fin long, with about 14 rays.....--...--.. .-...--.- oligaspis. 
Jf. Anal fin moderate, 1ts rays 10 or 11. 
g. Seales above lateral line in about 9 series ...--..... umbratilis, 


gg. Scales above lateral line in 5-7 series. 
h. Ventral fins reaching beyond middle of dorsal. 
ecepticus, photogenis, telescopus, stilbius, percobromus, ru- 
bellus, dinemus, rubrifrons, jemezanus, 
hh. Ventral fins scarcely reaching beyond front of dorsal. 
micropteryx. 
§ Anal fin short, its rays 7-9 (rarely 10). 


*Sceales large, 35-50 in the lateral line. 
t Teeth with the grinding surface more or less developed. 

{Species attaining a large size, with the scales along the flanks nearly 
twice as deep as long, and so closely imbricated that the exposed sur- 
faces are very narrow; back elevated and convex in the adult male; 
the lower jaw included; dorsal fin inserted directly opposite ventrals. 
(Luwilus Raf.*) 

260. ME. cormutus (Mitchill) J. & G.—Shiner; Red-fin; Dace. 

Body elongate in the young, in the adult short, compressed, with 
the anterior dorsal region much swollen and gibbous. Head rather 
heavy, compressed, rounded between the eyes, the snout bluntish. 
Mouth moderate, nearly horizontal, the jaws nearly equal, the lower 


somewhat included. -Eye moderate, 4-5 in head, maxillary scarcely 





be Rafinesque, Ichth, Oh. 1820, 47: type Luxilus chrysocephalus Raf.—= Cyprinus cornutus 
Mitch. (From Latin lua, light =‘‘Shiner”.) (— Hypsilepis Baird.) 








31. CYPRINIDA—MINNILUS. 187 


reaching front of eye, the premaxillaries below the level of the eye. 
Scales always deeper than long on the flanks, becoming extremely 
so in the adult. Lateral line decurved. Dorsal moderate, inserted 
directly over the ventrals in the young, thrown somewhat backward in 
the fdult by the growth of the postoccipital region. Pectorals barely 
or not reaching ventrals, the latter about to vent. Region in front of 
dorsal typically with about 23 seales. Coloration dark steel-blue above; 
the seales with dusky edges, the bases also dusky; a gilt line along the 
back and one along each side, these distinct only when the fish is in the 
water; belly and lower part of the sides silvery, or bright rosy in spring 
males ; dorsal fin somewhat dusky ; other fins plain; the lower fins all 
rosy in spring males; head dark above; a dark shade behind scapula; 
lower jaw and region in front of dorsal to the tip of the snout covered 
with small tubercles in spring males; female and young fishes are plain 
olivaceous above and silvery below. Head 44; depth 34, varying much 
with age. D.8; A.9; scales 6-41-3; teeth 2, 4-4, 2, with rather nar- 
row grinding surface. L. 5-8 inches. Entire region east of the Rocky 
Mountains excepting the South Atlantic States and Texas; almost 
everywhere the most abundant fish in small streams. Its variations 
are great. The following forms are worth distinguishing by name. 
Var. gibbus Cope. 

Sixteen scales before the dorsal fin. Anterior dorsal region in the 
males extremely short and swollen; the base of the dorsal therefore 
very oblique. Michigan to Kentucky ; common. 

(Hypsilepis cornutus gibbus Cope, Proc. Acad. Nat. Sci. Phila. 1867, 158.) 

Var. fromtalis Agassiz. 

Tifteen te eighteen scales in front of dorsal. Head heavy. Body 
less gibbous than in the preceding. Great Lake Region, etc. 

(Leuciscus frontalis and gracilis Agassiz, Lake Superior, 368, 370.) 

Var, cerasimts Cope. 

Sixteen scales before dorsal ; scales 6-40-3. Head 4in length. Hye 
large, 54 in head. Colors very brilliant, in high coloration entirely red. 
Roanoke River. 

( Hypsilepis cornutus cerasinus Cope, Proc. Acad. Nat. Sci. Phila. 1867, 159.) 

Var. cornutus. 

Above described. The scales 22-25 in front of dorsal fin. Every- 

where abundant. 


(Cyprinus cornutus Mitchill, Amer. Month. Mag. i, 324: JTypsilepis cornutus Cope, 
Proc. Acad. Nat. Sci. Phila. 1867, 158: Plargyrus typicus and bowmani Girard, Proc. Acad. 
Nat. Sci. Phila. 1856, 196: Plargyrus argentatus Girard, 1. c. 212: Leuciscus cornutue 
Giinther, vii, 249: Luxilus chrysocephalus Raf. Ichth, Oh. 1820, 47.) 
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Var. cyameus Cope. 

Seales of the dorsal and ventral regions very small, 31-40 in front of 
the dorsal fin. Scales 10-40-4. Coloration extremely dark ; blue-black 
above; fins chiefly black. Lake Superior. 

(Hypsilepis cornutus cyaneus Cope, Proc. Acad. Nat. Sci. Phila. 1867, 160.) ® 


261. MI. seleme Jordan. 

Body elongate, compressed. Head short and stout, rounded above. 
Mouth terminal, oblique, the lower jaw included. Muzzle blunt and 
short. Eye very large, 3 in head, wider than snout and than interor- 
bital space. Dorsal fin very high. Lateral line littledecurved. Bright 
steel-blue above, with a very distinct silvery band overlying a plum- 
beous shade; a dark spot at base of caudal; a dark vertebral line; 
cheeks, belly, and iris white; fins plain, probably red in spring. Head 
43; depth 43. Scales 4-40-3; teeth 2, 4-4, 2. Lake Superior. 

(Luailus selene Jordan, Bull. U. S. Nat. Mus. x, 60, 1877.) 
${ Species of moderate size, with the scales short and deep, but less closely imbricated 

than in the preceding; body elongate, not much elevated; mouth large, 
oblique, the lower jaw projecting; dorsal fin inserted behind ventrals. 
262. MI. coccozemis (Cope) Jordan.—Med-cheeked Shiner. 

Body elongate, compressed, not at all elevated. Head straight and 
rather pointed. Mouth large, very oblique, the premaxillary nearly on 
a level with the pupil, lower jaw projecting beyond upper, maxillary 
reaching past front of eye. Eye very large, 3$ inhead. About 20 scales 
in front of the dorsal fin. Back olivaceous; the scales dark-edged ; 
belly and sides silvery, rosy in spring males; a dusky scapular band ; 
a scarlet bar like a brand down the line of the preopercle ; muzzle and 
upper lip red; ared axillary spot; outer half of dorsal black, lower half 
yellowish ; outer part of caudal dusky, base paler; a faint lateral streak 
and a dark vertebral line; lower fins white; snout swollen and tubercu- 
late in spring males; females silvery, with only traces of red markings. 
Head 4; depth 44. Seales 7-42-3; teeth 2, 4-4, 2. L.5 inches. Cum- 
berland to Savannah Rivers; abundant in the mountain streams. 

(Hypsilepis coccogenis Cope, Proc. Acad. Nat. Sci. Phila. 1867, 160: Leuciseus coccogenis 


Giinther, vii, 253.) 


4 
263. Mi. zomistius Jordan. 


Body rather stout, compressed, the back somewhat elevated, the 
form that of a young Minnilus cornutus. Head heavy, broad and flattish 
above, the profile evenly descending. Mouth large, but smaller than 
in coccogenis, oblique, the jaws about equal, the upper lip opposite the 

‘ 
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middle of the eye, the maxillary reaching the front of orbit. Eye very 
large, longer than snout, 34 in head. Scales not very closely imbricated ; 
17 scales in front of dorsal. Lateral line strongly decurved. Fins mod- 
erate, pectorals scarcely reaching ventrals. Steel-blue above; sides with 
considerable coppery lustre; dorsal fin with a sharp jet-black horizontal 
bar about half way up, reddish in young fishes, the tips of the fin some- 
what milky, the base pale; a round black spot nearly as large as the 
eye at the base of the caudal; anal fin plain; caudal fin dull ferruginous 
red, pale at base as in I. ecoccogenis, milky at tip; back and sides with 
gilt lines, as in MW. cornutus, the former becoming dark after death; a 
faint red bar down the cheeks as in M. coccogenis ; a dark humeral bar ; 
males with the snout tuberculate; females plain, so much resembling 
Cliola eurystoma, from the same waters, that the two species have been 
confounded. Head 34; depth 33. Scales 7-40-3; teeth 2, 4-4, 2, with 
very narrow grinding surface on one or two of them. L. 4 inches. 
Chattahoochee River, the typical examples from Suwannee Creek. 
(Codoma eurystoma Jordan & Brayton, Bull. U. 8S. Nat. Mus. xii, 42, 1878, excl. syn. 


(not Photogenis eurystomus Jordan): Luxilus zonistius Jordan, Proc. U. 8. Nat. Mus. 
1879, 239.) 


ttt Species of small size, with the scales not much deeper than long, less closely im- 
bricated ; body oblong or elongate, little elevated ; mouth moderace, oblique 
or horizontal; dorsal fin inserted close behind ventrals; nuptial colors com- 
monly brilliant. (Albiirnops Grd.*) 

264. M. roseus Jordan. 

Body short and stout, little compressed. Head rather short, thick, 
bluntly rounded. Mouth moderate, slightly oblique, the jaws about 
equal. Eve large, nearly 3 in head, about equal to muzzle, a little less 
than the broad interorbital space. , Fifteen scales before dorsal fin; dor- 
sal fin high, directly over ventrals. Olivaceous; scales dark-edged; a 
broad plumbeous lateral band; lips black ; a dark caudal spot; a dark 
vertebral line ; anal region dusted with dark points; cheeks and belly 
silvery; males with the dorsal, anal, caudal, and pectorals mostly rosy 
red; iris, top of head, and tip of snout red. Head 32; depth 435. Scales 
5-38-5 ; teeth 2, 4-4, 2. L. 24 inches. Notalbany River, Louisiana. 

(Luxilus roseus Jordan, Bull. U. 8. Nat. Mus. x, 61, 1877. 

265. M. rubricroceus (Cope) J. & G.—Red Fall-fish. 

Body moderately elongate, somewhat compressed. Head compara- 
tively long and rather pointed. Mouth rather large, oblique, the jaws 
about equal. Eye large, as long as snout, 34 in head, premaxillary 





* Girard, Proc. Acad. Nat. Sci. Phila. 1856, 194: type Alburnops blennius Grd. (4l- 
burnus; wy, appearance.) (== Hydrophlox Jor.) 
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rather below pupil, maxillary reaching beyond front of orbit. Lateral ’ 
line somewhat decurved. Nineteen scales in front of dorsal. Dorsal in- 
serted somewhat behind ventrals. Females plain olivaceous. Males 
dark steel-blue, a dark lateral band of coaly punctulations, which is 
usually distinct on the anterior part of the body, and passes through 
the eye around the snout; fins all rich, clear red, the dorsal crimson, 
the caudal pink, the lower fins scarlet; head pale red, the lower jaw 
flushed as if bloody ; eyes bluish or flushed with red ; a lustrous streak 
along sides; silvery velow. In high coloration the whole body is more 
or less red. Males with the head and antedorsal region dusted with 
fine white tubercles. Head 4; depth 43. D.8; A. 9; scales 7-38-3; 
teeth 2, 4-4, 2, the edges of the grinding surface often serrate. L. 24 
inches. Headwaters of the Tennessee and Savannah Rivers. A sur- 
passingly beautiful little fish, abounding in rock-pools at the foot of 
cascades. 

( Hybopsis rubricroceus Cope, Journ. Acad. Nat. Sci. Phila. 1868, 231: Hydrophlox rubri- 
croceus Jordan & Brayton, Bull. U. 8. Nat. Mus. xii, 32, 1878.) 

266. Mi. leatipimmis Jordan & Brayton. 

Body stout and rather strongly compressed, the dorsal region some- 
what elevated, the outline of the back sloping each way from the dorsal 
fin. Head short and rather deep, broad and flattish above, the muzzle 
moderately rounded. Eye rather large, 3% in head. Mouth rather large, 





but smaller than in the preceding, quite oblique, the maxillary reaching 

to orbit. Mandible included. Eighteen seales in front of dorsal. In 
life clear olive, with very intense green dorsal and vertebral lines ; an 
intense metallic blackish band along sides; below this the sides are * 
bright silvery ; the whole body in the males bright, clear red, the color 

of red berries; fins all bright golden yellow; tip of lower jaw black. 
Head 41; depth 4}. D.8; A.8; scales 7-40-3; teeth 2, 4-4, 2. L. 3 
inches. Oconee River, Georgia. 

(Hydrophlox lutipinnis Jordan & Brayton, Bull. U.S. Nat. Mus. xii, 36, 1878.) 


t 


fm 


267. M. chiorecephalus (Cope) Jor. & Gilb. 

Body stout, with deep caudal peduncle. Head broad, with descend- 
ing muzzle. Mouth oblique, the maxillary reaching beyond line of orbit, 
premaxillary opposite lower margin of pupil. Eye large, 3 in head. 
Interorbital space greater than muzzle. Lateral line moderately de- 
curved. Sixteen scales in front of dorsal. Color olivaceous, every- 
where dusted with blackish specks, which form a lateral band, which 
terminates in a dusky spot at base of caudal; green vertebral and lat- 
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eral lines; top of head and upper portion of cheeks metallic green ; 
males with the belly dark crimson, the whole body more or less flushed ; 
snout and antedorsal region tuberculate; fins plain. Head 4; depth 
5. D.8; A. 8; scales 6-39-3; teeth 2, 4-4, 2 (1, 4-4, 1, according to 
Cope, but we find 2, 4-4,2 in numerous specimens). L.2}inches. Santee 
Basin, in North and South Carolina. 

(Hybopsis chlorocephalus Cope, Proc. Amer. Phil. Soc. Phila. 1870, 461.) 


268. M. chiliticus (Cope) J. & G. 

Aspect more clupeoid. Head broad behind. Occiput convex. Muz- 
zle acuminate, greater than interorbital width. Eye large, 3 in head, 
longer than muzzle, maxillary extending beyond anterior rim of orbit, 
premaxillaries opposite middle of pupil. Lateral line strongly decurved. 
Dorsal fin small. Olivaceous; dorsal scales brown-edged ; sides and 
below pure white; males with the lips vermilion; a vermilion band 
through dorsal and one through anal fin. Head 4; depth 5s. D.8; 
A. 8; scales 7-36-2; teeth 2, 4-4,2. L.2 inches. Yadkin River, North 
Carolina. (Cope.) 

(Hybopsis chiliticus Cope, Proc. Amer. Phil. Soc. Phila. 1870, 462. 

269. Mi. chalybaeus (Cope) J. & G. 

30dy moderately elongate, with rather abruptly elevated back and 
slender caudal peduncle. Head flat above, rather narrow, muzzle 
rather pointed. Mouth oblique, the lower jaw rather the longer. Lat- 
eral line decurved. Eye large, 3 in head. Eighteen scales in front of 
dorsal. Brownish above; a broad, black, shining lateral band from 
muzzle to base of caudal; a light band above it on the muzzle; belly 
straw-colored, bright orange in spring males; fins plain. Head 34. 
D.8; A.8; scales 6-35-3; teeth 2, 4-4, 2. L. 2 inches. Delaware 

tiver, probably the smallest of the genus. (Cope.) 

( Hybopsis chalybeus Cope, Cypr. Penn. 1866, 383.) 

270. M. chrosomus Jordan. 

Form chubby, little compressed, the back somewhat elevated, cau- 
dal peduncle not much contracted. Head rather large, rounded above, 
the snout somewhat pointed. Mouth moderate, oblique, the upper jaw 
the longer. Eye 31 in head, as long as muzzle. Scales everywhere large, 
16 before the dorsal fin. Lateral line little decurved. Clear hyaline 
green in life, with blue reflections; belly, ete., clear silvery; a scarlet 
bar across dorsal, anal, and base of caudal; a narrow scarlet band from 
upper edge of opercles straight to caudal; below this a silvery band; a 
row of black dots along the lateral line, forming a small, distinct spot at 
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base of caudal; top of head and vertebral line golden. Snout tubercu- 
late in males. Head 4%; depth 5. D. 8; A. 8; scales 5-37-3; teeth 
2,4-4,2. L. 24inches. Alabama Basin; very abundant in clear streams. 
A graceful little fish. 

(Hybopsis chrosomus Jordan, Ann. Lyc. Nat. Hist. N. Y. 1876, 333: Hydrophlox chrosomus 
Jordan & Brayton, 1. c. 49.) 

Q7h. MW. xxwenocephalus Jordan. 

Body rather short and deep, with thick caudal peduncle; back wide, 
not elevated. Head large, flattish and broad above, the snout rounded. 
Mouth large, oblique, the jaws nearly equal. Eye very large, 23 in 
head. Lateral line somewhat decurved. Thirteen scales in front of the 
dorsal. Dorsal fin slightly behind ventrals. Dark olivaceous above, the 
scales being extensively dark-edged ; a dark band along the sides of the 
caudal peduncle, which vanishes in black points along the sides of the 
body, reappearing on the head and passing around the snout; a dusky 
blotch at base of caudal. Males without red markings, the snout swollen 
and tuberculate in the spring. Head 43; depth5. D.8; A. 7; scales 
5-38-3; teeth 2, 4-4, 2. LL. 2% inches. Georgia to Mississippi. 

(Hybopsis xenocephalus Jordan, Ann. Lye. Nat. Hist. N. Y. 1876, 334.) 


272. MI. plumbeolus (Cope) J. & G. 
Body oblong, compressed, the back somewhat arched. Mouth oblique, 


the lower jaw slightly longer than the upper. Fins short. Eye large, 
23 in head. Silvery, with bluish reflection; top of head dusky; a dark 
spot at base of caudal. Head 41; depth 4%. D.8; A.9; scales 6-39-83 ; 
teeth 2, 4-4, 2. L.3 inches. Saginaw River. (Cope.) 

(Alburnops plumbeolus Cope, Proc. Acad, Nat. Sci. Phila. 1864, 282.) 


273. M. lacertosus (Cope) J.& G. 

Body stout. Head broad and deep. Mouth wide, the lower jaw pro- 
jecting. Eye large, 34 in head, equal to muzzle and to width of inter- 
orbital space. Maxillary not reaching the line of the orbit. Scales 
large, only 5 above the lateral line. Silvery; dorsal region dusky; no 
red. Head 4. Teeth 2, 4-4, 2. IL. 44 inches. Headwaters of Tennes- 
see River. (Cope.) 

(Hybopsis lacertosus Cope, Journ. Acad. Nat. Sci. Phila. 1868, 232.) 


274. M. shumardi (Grd.) Jor. & Gilb. 

Body moderately elongate. Snout subconical, not strongly decurved. 
Mouth rather large, oblique, the lower jaw included, maxillary reach- 
ing front of eye, upper lip above the level of the lower border of eye. 
Dorsal over ventrals. Eye large, 34 in head. Olivaceous; sides silvery; 
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fins plain. Head 44; depth 43. D. 8; A. 8; scales 5-40?-3. L. 3} 
inches. Arkansas River. (Girard.) 

(Alburnops shumardi and illecebrosus Girard, Proc. Acad. Nat, Sci. Phila, 1856, 194, 
and U.S. Pac. R. R. Surv. x, 261, 262. ) 


275. Vi. biemmius (Grd.) J. & G. 

Body moderately elongate. Head moderate, the snout short and 
strongly convex, so that the mouth is nearly horizontal, the upper lip 
being below the level of the eye, lower jaw shorter than upper, max- 
illary extending beyond front of eye. Dorsal directly over ventrals, 
nearer snout than caudal. Scales deeper than long. Lateral line de- 
curved. Head 44; depth 45. D.8; A. 7; scales 6-40?-3. LL. 34 inches. 
Arkansas River. (Gtrard.) 

(Alburnops blennius Grd. Proc. Acad, Nat. Sci. Phila. 1856, 194, and U.S. Pac. R. R. 
Surv. x, 261.) 


tt Teeth without evident grinding surface. 
a. Teeth with the edges serrate; scales closely imbricated. 


276. Mi. cercostigma (Cope) J. & G. 

“ Teeth 2, 4-4, 2, with sharp, serrate edges (without grinding surface). 
Dorsal fin inserted 2 scales behind that above insertion of the ventrals. 
Dorsal line compressed, elevated, rising regularly from end of muzzle. 
Cranium convex above. Muzzle narrowed in proportion, slightly over- 
hanging mouth. Eye 44 in length of head, 14 in length of muzzle, and 
2 in interorbital width. End of maxillary opposite posterior margin of 
nares. Ventral outline less curved than dorsal. Caudal peduncle 
rather stout. Isthmus narrow. Scales rather elevated, 8-39-3. Lat- 
eral line.gently decurved over ventrals. Head 4} in length to origin of 
caudal, 1 scale less than depth at dorsal. The pectorals nearly reach 
the ventrals, and the latter attain the vent. Radii: D. 8; A. 8; the 
jongest (anal) ray four-thirds its base and three-sevenths distance to 
longest fuleruin at origin of caudal. Total length 44 inches. Color 
bright olive above, without line or spot; below and sides, from fifth row 
of scales above, golden silvery; all the fins, except the pectorals, with 
white pigment at their bases, without markings; a large, round black 
spot at base of caudal.” Pearl River, Mississippi. (Cope.) The num- 
ber of teeth in the inner row as above described renders it necessary 
for us to refer this fish to the genus Minnilus. Its affinities, however, 
are evidently with Cliola, and the recorded dentition may be abnormal. 

(Cyprinella cercostigma Cope, Proc. Acad, Nat Sei. Phila. 1867, 157.) 
aa, Teeth not serrate; scales loosely imbricaied, scarcely higher than long. 


b, Dorsal fin inserted directly over the ventrals; anal rays 7-9; eye very large; 
scales large. (‘‘ Episema”* Cope & Jordan.) 


* Name preoccupied, 


Bull. Nat. Mus. No. 16 13 
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277. M. ariomumws (Cope) Jor.—Big-eyed Shiner. 

Body stout, moderately elevated, somewhat compressed. Head 
heavy, broad above, the snout moderate, somewhat decurved. Mouth 
moderate, oblique, the jaws equal, the upper lip on the level of the pu- 
pil, the maxillary reaching the front of the eye. Hye very large, 23 in 
head, much longer than snout, larger than in any other of the Ameri- 
can Cyprinide. Fins moderate, the dorsal almost directly opposite 
ventrals. Scales large, 15 in front of the dorsal. Lateral line much de- 
eurved. Olivaceous; scales above dark-edged; sides and below bright. 
silvery; nored. Head 32; depth 44. D.8; A. 9; scales 6-39-2; teeth 
2,4-4,2%. L.5inches. Ohio Valley. A handsome species. 

(Photogenis ariommus Cope, Cypr. Penn. 1866, 378: Cliola ariomma Jordan, Man. Vert. 
ed. 2, 298.) 

278. Mi. scabriceps (Cope) Jor. 

Body rather stout, little compressed, the back slightly: elevated. 
Head rather short and broad, the muzzle bluntish, somewhat decurved. 
Mouth rather small, terminal, oblique, the maxillary reaching front of 
erbit. Lateral line not much decurved. Fins rather small. Hye large, 
3 in head. Color plain olivaceous; scales dark-edged above; sides 
white, with a lateral band formed of dusky specks, this band running 
through the eye around the snout. Males tuberculate in spring. 
Smaller than M. ariommus and less silvery. Head 4; depth 44. D.8; 
A. 8; scales 6-38-3; 2, 4-4, 2. Ohio Valley. 

(Photogenis scabriceps Cope, Proc. Acad. Nat. Sci. Phila. 1867, 166: Cliola scabricepe 
Jordan, Man. Vert, ed. 2, 298.) 
279. WE. jejumus (Forbes) Jor. & Gilb. 

Body rather slender. Head flattish above, the snout blunt and 
rounded. Mouth rather large, oblique. Eye rather large, 32 in head, 
equal to snont, less than interorbital space. Dorsal over ventrals. 
Sixteen scales before dorsal. Color pale, with a broad silvery lateral 
band overlying a plumbeous shade; dorsal sometimes punctulate. 
Head 4; depth 43. D. 8; A. 7; scales 5-37-3; teeth 2,441. L.3 
inches. Illinois River. 

(Episema jejuna Forbes, Bull. ls. Lab. Nat. Hist. ii, 60, 1878.) 

280. Mi. leuciodus (Cope) Jor. 


Body rather slender. Muzzle rounded in profile. Mouth oblique, 
the mandible not projecting. Lateral line nearly straight. Twelve 
rows of scales in front of the dorsal fin. Olivaceous; scales above 
dark-edged ; sides silvery, with a purple band; a black spot at base of 
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caudal; muzzle and base of dorsal red in the males. Head 43. D. 8; 
A. 8; scales 5-39-3. L. 3 inches. Holston River. (Cope.) 
(Photogenis leuciodus Cope, Proc. Acad. Nat. Sci. Phila. 1867, 165.) 
bb. Dorsal inserted behind ventrals. 
281. MI. altipimmis (Cope) Jor. 


Body rather short and deep. Head short, compressed. Eye very 
large, longer than snout, 2? in head. Ventrals extending to beyond 
last rays of dorsal, reaching anal. Dorsal elevated, its height equal to 
half its distance from the snout. White; a lateral silvery band, strongly 
punctate with black; a black band across eye and snout. Head 43; 
depth 5. D. 8; A. 9; scales 5-36-2. lL. 24 inches. Yadkin River, 
North Carolina. (Cope.) 

(Alburnellus altipinnis Cope, Proc. Amer. Phil. Soc, Phila, 1870, 464.) 

282. Mi. amabilis (Grd.) Jor. 


Body elliptical, rather deep. Head short and rather deep, with large 
eye, which is considerably longer than snout, 3 in head. Mouth termi- 
_ nal, oblique, the premaxillary opposite middle of pupil, the maxillary 
barely reaching the front of eye. Snout moderately pointed. Lateral 
line decurved. Fins moderate. Dorsal somewhat behind ventrals. 
Color olivaceous; sides silvery; a dusky blotch at base of caudal. Head 
34; depth 43. D.8; A.9or10; scales 5-38%-3. L.24 inches. Rio Le- 
ona, a tributary of Rio Nueces, Texas. (Girard.) 

(Alburnus amabilis Girard, Proc. Acad. Nat. Sci. Phila. 1856, 193: Alburnellus amabilis. 
Girard, U. S. Mex. Bound. Surv. Ichth. 51.) 

283. M. megalops (Grd.) Jor. 


Very similar, but represented as having the head shorter, deeper, 
and more obtuse, the premaxillary below the level of the pupil, the 
maxillary extending to beyond the front of eye. Olivaceous; sides 
silvery; no black caudal spot. Head 44; depth43. D.8; A.9; scales 
probably asin the preceding. L.25inches. Rivers of Texas. (Girard.) 

(Alburnus megalops and socius Girard, Proc. Acad. Nat. Sci. Phila. 1856, 193: Albur- 
nellus megalops and socius Girard, U. 8. Mex. Bound. Sury. Ichth. 52.) 

**Scales small, about 55 in the lateral line. 

294. M. bivittatus (Cope) J. & G. 

_ Body stout, the dorsal region arched. Muzzle narrow, not promi- 
nent, very obtusely descending. Mouth horizontal, the maxillary reach- 

ing. the front of the orbit. Eye 4 in head, narrower than the flat inter- 

orbital space. Dorsal inserted slightly behind ventrals; pectorals 
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reaching only half way to ventrals. Color silvery; the scales punctate - 


with blackish; a dark band from the shoulders to the base of caudal; 
another from the end of the muzzle, across operculum, to base of anal. 
Head 42; depth 4. D.8; A. 7; scales 12-53-11; teeth 2, 4-4,2. L.3 
inches. Warm Springs, Utah. (Cope.) 

(Hybopsis bivittatus Cope, Hayden’s Geol. Surv. Terr. for 1871, 1872, 474.) 


285. M. timpamnogensis (Cope) J. & G. 

Body stout, rather compressed. Head heavy. Mouth oblique. Kye 
longer than muzzle, 34 in head. Dorsal fin slightly in front of ven- 
trals; pectorals not reaching to ventrals, the latter reaching vent. 
Lateral line more or less incomplete (in the typical examples, which are 
all young; itis probably complete in the adult).. Color brownish; the 
scales finely dusted with black points; a plumbeous lateral streak; 
cheeks silvery; fins dusky. Head 33; depth 4; scales 13-52-6; teeth 
2,4-4, 2. L. 2 inches. Streams of Utah. (Cope.) This species and 
the preceding are perhaps young Squalii. 

(Hybopsis timpanogensis Cope, Proc. Amer. Phil. Soc. Phila. 1874, 134: Hybopsis tim- 
/panogensis Cope & Yarrow, Zo6l. Wheeler’s Expl. W. 100th Mer. 654.) 


ec. Scales comparatively small, more or less closely imbricated, and with the exposed 
edges deep (as in Codoma and Luxilus); scales in front of dorsal small; teeth 
with the grinding surface more or less developed. (Lythrurus Jordan.*) 
d. A black spot at base of dorsal in front. 


286. MI. cyamocephalus (Copeland) Hay.—Hoy’s Red-fish. 

Body short, stout, chubby, moderately compressed. Dorsal outline 
elevated, the axis of the body being half nearer the ventral outline 
than the dorsal. Caudal peduncle short, not contracted, the form re- 
sembling that of Pimephales. Head very short, deep, its greatest depth 
three-fourths its length. Snout blunt, shorter than eye. Mouth large, 
very oblique, lower jaw projecting, maxillary reaching to border of eye. 
‘Kye large, 34 in head, not so wide as the interorbital space. Fins large. 
‘Dorsal well behind ventrals, its longest ray about as long as head; pec- 
torals not reaching ventrals, the latter to anal. Scales small, much 
erowded anteriorly. Lateral line strongly decurved. Dorsal scales 
small; thoracic region mostly naked. Coloration dark bluish above; 
sides not silvery. Males in spring profusely covered with small tuber- 
eles; the sides and fins clear, bright red; the back, and especially the 
top of the head, of a clear glaucous blue. Dorsal fin in both sexes with 
@ large black spot at the base of its anterior rays, this spot about as 





* Jordan, Man. Vert. 1876, 272: type Semotilus diplemius Raf. (AvOpor, blood; 
ovpa, tail.) 
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large as the eye; dorsal, anal, and ventrals blackish at tip. Head 44; 
‘depth 4. D. 8; A. 12; scales 9-46-4; teeth 2, 44, 2. L. 23 inches. 
Rivers of Southern Wisconsin, ete. 
(Lythrurus cyanocephalus Copeland, Proc. Acad. Nat. Sci. Phila. 1877, 70.) 
287. NM. atripes (Jordan) Hay. 

Body moderately elongate, very strongly compressed and elevated. 
Head comparatively pointed. Mouth rather large, quite oblique, the 
maxillary reaching to the front of eye; lower jaw projecting. Hye 
small, shorter than muzzle, 4 in head. Scales closely imbricated, 
crowded anteriorly. Lateral line strongly decurved. Dorsal fin be- 
ginning midway between ventrals and anal, high anteriorly; pectorals 
not quite reaching ventrals; the latter to vent. Coloration of body 
dark bluish, without traces of vertical bars; sides not silvery, the scales 
dusted with dark punctulations; dorsal with the usual black spot at 
base in front, smaller than in the other species; a black bar crosses its 
upper part; anal colored like the dorsal, the markings paler; ventral 
fins dusky. Males profusely tuberculate, and doubtless red in spring. 
Head 43; depth 4. D. 7; A. 11; scales 9-52-5; teeth 2,4-4,2. L. 3 
inches. Southern Hlinois. This species, and possibly the preceding 
also, may be local varieties of M. diplemius. 

(Lythrurus atripes Jordan, Bull. Is. Lab. Nat. Hist. ii, 59, 1878.) 
28s. Wi. diplzemiius (Raf.) Hay.—ed-fin. 

Body elongate, compressed, little elevated, the caudal peduncle nota- 
bly long. Head long, conic, rather pointed. Mouth large, moderately 
oblique, the premaxillary on the level of the pupil, the maxillary ex. 
tending to opposite the eye, lower jaw somewhat projecting. Eye mod- 
erate, about equal to muzzle, 3; in head. Scales closely imbricated, 
crowded anteriorly, the antedorsal scales about 30. Dorsal fin high, 
inserted about midway between ventrals and anal; pectorals not reach- 
ing ventrals, the latter to vent; caudal fin long. Coloration dark steel- 
blue above; pale or silvery below; the males often showing traces of 8-10 
obscure cross-bars; a conspicuous'spot at base of dorsal in front; the 
fins otherwise all plain. Males with the anterior dorsal region and the 
head profusely covered with small whitish tubercles, the belly and 
lower fins being of a bright brick-red in the spring. Females very pale 
Olive, sometimes almost colorless. Head 44; depth 44. D.7; A. 11; 
scales 9-47-3; teeth 2, 4-4, 2. L. 33 inches. Ohio and Upper Missis- 
sippi Valley and lake region; generally abundant in small, clear streams. 

(Semotilus diplemius Rat. Ichth. Oh.: Hypsilepis diplemia Cope, Proc. Acad. Nat. Sci. 


Phila. 1867, 162; Jordan, Man. Vert. 295. Leuciscus diplemius of Kirtland and of Giin- 
ther is Liccilus cornutus.) 
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289. M. ardems (Cope) Hay.—Southern Red-fin. 

Body elongate, little compressed and not at all elevated. Head long, 
conic, and pointed. Mouth large, oblique, the lower jaw scarcely longer, 
the maxillary reaching to opposite the eye. Hye rather large, 34 in head. 
Scales moderate, silvery, not closely imbricated. Lateral line decurved. 
Dorsal fin as in the other species; pectorals falling considerably short 
of ventrals. Coloration olivaceous; the scales dark-edged avove; the 
sides with a brilliant silvery band; dorsal with a rather small black 
spotat base in front. Males in spring tuberculate, the entire body and 
fins brilliant red; crimson in spring, becoming more scarlet later. 
Young males variously purplish or pinkish. Head 41; depth 41, 
Scales 9-50-3; teeth 2, 4-4,2. . 25 inches. Cumberland, Upper Ten- 
nessee, and Roanoke Rivers. A beautiful inhabitant of the clear 


mountain streams. 


(Hypsilepis ardens Cope, Proe. Acad. Nat. Sci. Phila. 1867, 163: Leuciscus ardens 
Giinther, vii, 257.) 


290. M. pumctulatus Hay. 

Body short, deep, compressed. Back elevated in front of dorsal. 
Head short and deep. Profile straight or slightly concave. Mouth 
large, quite oblique, maxillary reaching anterior rim of orbit. Eye mod- 
erate, 31 in head. Scales small, 25 in front of dorsal. Lateral line 
much decurved. Dorsal beginning midway between muzzle and base 
of caudal. Caudal peduncle compressed. Straw-color; silvery on sides 
and below; scales above dark-edged; a dark dorsal line; a dark band 
on caudal peduncle; a small black spot at base of dorsal. Head 42; 
depth 41. D. 8; A. 10 or 11; scales 11-49-3; teeth 2, 4-4, 2, with grind- 
ing surface. L.2 inches. Tuscumbia River, Mississippi. (Hay.) 

(Hay, Proc. U. S. Nat. Mus. 1820, 508.) 
tt A black spot on the upper anterior part of the dorsal. 

294. M. rubripimmis Hay. 

Body long and slender, much compressed. Mouth large, oblique, the 
lower jaw somewhat projecting, the maxillary reaching the vertical from 
the front of the eye. Eye large, 34 in head, slightly longer than snout. 
Seales small, especially along the back, somewhat higher than long, but 
not so closely imbricated as in M. bellus. Lateral line much decurved. 
Dorsal far back, midway between pupil and base of caudal and consid- 
erably posterior to ventrals; pectorals not reaching ventrals, the latter 
to ven’. Dark; scales above all with black points; a plumbeous lateral 
band, ending in a vague caudal spot; a narrow dorsal band; a black 
spot on the upper anterior portion of the dorsal and also on the anal, 








: 
' 





31. CYPRINIDA—MINNILUS. 199 


each surrounded by a diffuse blotch; tip of ventrals and edge of pec- 
torals dark; vertical fins red. Head 43; depth 4. D. 8; A. 11; scales 
845-3. LL. 21 inches. Chickasawha River, Mississippi. 

(Hay, Proc. U. 8S. Nat. Mus. 1880, 509.) 
ttt No distinct black spot on the dorsal. 

a. Body short and deep. ‘ 
292. Mi. bells Hay. 

Body short, deep, considerably compressed. Dorsal region elevated. 
Head short. Muzzle short, rather pointed, the profile somewhat con- 
cave. Mouth large, oblique, the maxillary extending to opposite the 
front of orbit, the lower jaw projecting. Lateral line much decurved. 
Scales crowded forwards, 25 in front of dorsal. Dorsal midway between 
snout and caudal, behind ventrals; pectorals not reaching ventrals, the 
latter to vent. Caudal peduncle slender. Dusky above, with a nar- 
row dark dorsal line; sides silvery, with plumbeous streak; no spot 
at base of dorsal; fins mostly black-tipped; belly flame-color in life; 
fins orange at base. Head 41; depth 53. D.8; A. 10 or 11; scales 
741-3; teeth 2, 4-4, 2, “sharp-edged, but with a masticatory surface”. 
L. 23 inches. Tombigbee River, Mississippi. (/Zay.) 

(Hay, Proc. U.S. Nat. Mus. 1880, 510.) 


4a, Body slender and elongate. 


293. Mi. umatutimus (Cope) Jor. 

Body slender. Orbit large, 34 in head, scarcely larger than length 
of muzzle, equal to interorbital width. Olivaceous above; the scales 
brown-shaded ; a plumbeous lateral band; sides and below bright sil- 
very; a dark spot at base of caudal. Males with the muzzle and chin 
red. Head 41; depth 6. D.8; A. 11; scales 7-44-3; teeth without 
grinding surface. L. 2} inches. Neuse River. (Cope.) 

(Alburnellus matutinus Cope, Proc. Amer. Phil. Soc. Phila. 1870, 465.) 


294. MA. liarus Jordan. 

Body slim, compressed. Head small, short, moderately deep, flattish 
above. Mouth rather large, very oblique, the lower jaw slightly pro- 
jecting. Eye very large, longer than snout, 3 in head, the maxillary 
about reaching its front. Scales small, loosely imbricated, their outlines 
extremely indistinct. Fins moderate. Coloration very pale translucent 
green; scales of back finely punctate; sides with a very distinct me- 
tallic blue band formed of dark punctulations, this band passing 
through the eye and snout and forming a most characteristic color- 
marking; a streak of black dots along the bases of dorsal and anal, 
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that on the dorsal suggesting the peculiar spot of the other Lythruri ; 
tip of snout black; fins pale olivaceous, red in the males. Males im 
spring with the head and antedorsal region profusely tuberculated. 
Head 43; depth 51. D.8; A. 10; scales 8-45-4; teeth 2, 4-4, 2, with very 
narrow or obsolete grinding surface. L.2} inches. Tennessee and Ala- 
bama Rivers. 

(Nototropis lirus Jordan, Ann. Lyc. Nat. Hist. N. Y. 1876, 342.) 


** Scales comparatively large, not higher than long, and not closely imbricated; 


scales in front of dorsal large; teeth without grinding surface. (Minnilus.*) 
6. Anal fin long, its rays 14. 


295. BM. oligaspis (Cope) Jor. 

“Under jaw projecting a little beyond upper, maxillary extending to 
opposite posterior nostril. Head conic in profile, with muzzle com- 
pressed, one-fifth of length to notch of caudal. Eye 31 in length of 
head. Opereulum higher than long. Fins short (except anal); ventrals 
anterior to dorsal. D. 1,8; A. 1,14. Seales rather large, 5-41-2; lat- 
eral line with a long, gentle anterior deflection. Above reddish; sides 
of head and broad lateral band silvery; body medially yellowish.” 
(Cope.) L.2inches. Kansas. Perhaps a member of some other genus. 


(Alburnus oligaspis Cope, Proc. Acad. Nat. Sci. Phila. 1864, 282: Abramis? oligaspis 
Giinther, vii, 309.) 


bb. Anal fin moderate, its rays 10 or 11. 
c. Seales above lateral line in about 9 series. 
296. NE. wumbratilis (Grd.) Jor. 

A short, deep species, like a Notemigonus. Maxillary reaching orbit. 
Lateral line deflexed. Olivaceous; sides silvery. Head 4; depth 4. 
D.8; A. 11; scales 9-?-4. L.3 inches. Arkansas River. (Girard.) 

(Alburnus umbratilis Grd. Proc. Acad. Nat. Sci. Phila. 1856, 193: Alburnellus umbratilis 
Grd. U.S. Pac. R. R. Surv. x, 260.) 


ce, Scales above lateral line in 5-7 series. 
d. Ventral fins reaching beyond middle of dorsal. 
297. Mi. scepticus Jordan & Gilb. sp. nov. 

Body short and deep, compressed and somewhat elevated. Head 
rather large, deep, bluntish, resembling the head of Minnilus cornutus. 
Mouth moderate, terminal, oblique, lower jaw slightly included, upper 
lip opposite middle of eye, the maxillary extending to front of orbit. 
Hye very large, longer than snout, 3 in head; interorbital space broad, 
flattish. Seales large. Lateral line much decurved. Fins moderate; 


* Alburnellus Girard. Proc. Acad. Nat. Sci. Phila. 1856, 193. 
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the dorsal well behind ventrals, the tips of the ventrals extending to 
the last dorsal ray. Caudal peduncle moderate. Coloration very pale; 
sides with a bright silvery band; scales with very little dark edging; 
a dark line at base of dorsal; males in spring with the snout profusely 


 tuberculate. Head 33; depth 4. D.8; A. 10; scales 6-38-3; teeth 2, 


44,1. L.3inches. Saluda River, South Carolina. 

(Notropis photogenis (‘‘ pale variety”) Jordan & Brayton, Bull. U. 8S. Nat. Mus. xii, 
22, 1878.) 

298. M. photogemis (Cope) Jor. 

Body more slender, compressed. Head moderate. Mouth quite ob- 
lique, lower jaw scarcely projecting; maxillary about reaching orbit. 
Back broad. Dorsal fin inserted behind middle of body, a little behind 
ventrals. Lateral line decurved. Hye large, 34 in head. Color oliva- 
ceous, with brown vertebral and dorsal lines; sides and below bright 
silvery; cheeks silvery. Head 44; depth 5}. D.8; A. 10; scales 640-3. 
L. 3 inches. Alleghany region, Pennsylvania, to North Carolina, on 
both sides of the mountains ; abundant and variable. Var. engraulinus 
Cope is slenderer, the depth 6 in length, the head 33. 

(Squalius photogenis Cope, Proc. Acad. Nat. Sci. Phila. 1864, 280: Photogenis leucope 
Cope, Proc. Acad. Nat. Sci. Phila. 1867, 164: Leuciscus photogenis Giinther, vii, 252.) 
299. ME. telescepus (Cope) Jor. & Gilb. 

Very near the preceding, but with the dorsal fin inserted about mid- 
way between snout and base of caudal, not much behind ventrals. Eye 
longer than muzzle, 23 in head. Mouth very oblique, mandible not pro- 
jecting. Color pale greenish; the scales extensively dark-edged above. 
Head 44; depth5. D. 8; A. 10; scales 5-38-3. lL. 34 inches. Ten- 
nessee River. 

( Photogenis telescopus Cope, Proc. Acad. Nat. Sci. Phila. 1867, 165: Leuciscus telescopus 
Giinther, vii, 252.) z 
200. Mi. stilbius Jordan. 

Body rather slender. Head rather long, somewhat pointed. Mouth 
large, oblique, the maxillary reaching to the eye. Eye very large, 
greater than snout and than interorbital width, 3 in head. Fins rather 
high; the ventrals reaching to opposite the last rays of the dorsal. Color 
pale silvery green; sides with a broad silvery band, on which are many 
dark punctulations ; these are numerous just behind the shoulder-girdle 
and at the base of the caudal, where they form an evident spot; cheeks 
pure silvery; lips dusky. Head 41; depth 5. D. 8; A. 10; scales 
§-37-2; teeth 2,4-4,1. L.3 inches. Alabama River. 

(Nototropis stilbius Jordan, Ann. Lye. Nat. Hist. N. Y. 1876, 343.) 
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301. M. percobromus Cope. 

Body moderately elongate. ,Head rather long, the muzzle acuminate. 
Mouth oblique, the jaws equal, the maxillary extending behind front of 
orbit. Eye moderate, 34 in length, as long as snout. Dorsal beginning 
slightly behind ventrals. Seventeen scales in front of dorsal. Color 
pale, with lateral silvery band; dorsal scales and scales at base of cau- 
dal with dark punctulations. Head 32; depth 43. D.8; A. 11; scales 
7-37-3; teeth 2, 4-4, 2. L.2 inches. Saint Joseph, Mo. (Cope.) 

(Alburnellus percobromus Cope, Hayden’s Geol. Sury. Wyom. 1870, 440.) 

302. WA. ruubelius (Ag.) Jor.—Rosy Minnow. 

Body long and slender, compressed, the back not elevated. Head 
blunt, conic, proportionately shorter than in the other species. Mouth 
moderate, very oblique, upper lip on the level of the upper part of the 
pupil, maxillary about reaching to the front of the eye. Eye large, 
rather longer than snout, 34 in head. Fins low; the dorsal well behind 
the ventrals, the tips of the ventrals extending to beyond the middle of 
the dorsal. Lateral line decurved. Color translucent green above; 
sides bright silvery; scales above faintly punctate, but not enough to 
render them dark-edged, nor to form blotches along the sides; a faint 
dark vertebral line; males in spring with the snout rosy. Head 43; 
depth 53. D.8; A.11; scales 5-38-3; teeth 2, 4-4, 2. L. 5 inches. 
Great Lake region and Ohio and Mississippi Valleys; abundant in lakes 
and river channels. Variable. The largest and handsomest species of 
this genus. 


(?? Notropis atherinoides Rat. Amer. Month. Mag. & Crit. Rev. 1818, 204 (very doubt- 
ful, perhaps a Nolemigonus): Alburnus rubellus Agassiz, Lake Superior, 1850, 304; Al- 
burnus nitidus Kirtland, Cleveland Ann. Sci. 1854, 44: Alburnellus jaculus and arge 
Cope, Cypr. Penn. 1866, 387: Leuciscus rubellus and cope Giinther, vii, 254, 255.) 


303. WW. dimemaus Raf.—Hmerald Minnow. 

Very similar to the preceding, but smaller and more compressed, with 
shorter snout, smaller eye, narrower and more convex interorbital space, 
which is not wider than eye, and shorter ventrals, which scarcely reach 
the middle of the dorsal. Colors very pale; lips dusky. Head 42; 
depth 53 (to 44). D. 8; A. 10; scales 6-38-3; teeth 2, 4-4, 2. L. 34 
inches. Ohio Valley. Described from specimens taken at the Falls of 
the Ohio. 


(Minnilus dinemus Raf. Ichth. Oh. 45: Alburnus dilectus Grd. Proc. Acad. Nat. Sci. 
Phila. 1856, 193: Alburnellus dilectus Grd. U. S. Pac. R. R. Surv. x, 259: Notropis dilectus 
and dinemus Jordan, Man. Vert. 296, 297.) 


304. M. rubrifroms (Cope) Jordan.—Rosy-faced Minnow. 
Body moderately elongate, the back scarcely elevated, the caudal 
peduncle somewhat contracted. Head longer than in the other species, 
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conic and rather pointed. Mouth rather large, very oblique, upper lip 
above the line of the middle of the pupil, the maxillary reaching to op- 
posite the eye. Eye moderate, anterior, 4 in head. Olivaceous above ; 
scales with darker edges; sides silvery; a dark vertebral line; males 
with the snout tuberculate in spring, the forehead’ opercular region, 
and base of dorsal being then flushed with red. Head 4; depth 43. 
D.8; A. 10; scales 5-39-3. Teeth 2, 4-4, 2, little hooked, one of them 
sometimes showing a sort of grinding face. L.22inches. Ohio Valley. 
An elegant species. Much smaller than rubellus, with larger head and 
deeper body. 


(Alburnus rubrifrons Cope, Proc. Acad. Nat. Sci. Phila. 1865, 85: Alburnellus rubri- 
Ffrons Cope, Cypr. Penn. 1866, 388: Leuciseus rubrifrons Giinther, vii, 225: Notropis ru- 
brifrons Jordan, 206.) 


305. Mi. jemaezamus (Cope) Jor. 

Body slender, with long caudal peduncle. Head large, the muzzle 
long-acuminate. Mouth large, oblique, the upper lip below the Ime of 
the pupil, the maxillary extending beyond front of orbit. Eye mod- 
erate, 33 in head. Dtrsal rather posterior, the tips of the ventrals ex- 
tending beyond its last ray. Olivaeceous; a broad silvery band, with 
plumbeous superior margin; a dusky vertebral band. Head 41; depth 
6. D.8; A. 10; scales 5-34-2; teeth 2, 4-4,1. L.3 inches. San Ilde- 
fonso (Rio Grande), New Mexico. (Cope.) 

(Alburnellus jemezanus Cope, Zodl. Wheeler’s Exp). W. LO0th Mer. v, 650, 1876.) 
coc. Ventral fins short, scarcely reaching beyond front'of dorsal. 

306. Mi. micropteryx (Cope) Jor. 

Body slender, compressed. Head moderate, rather pointed. Mouth | 
large, oblique, the upper lip on the level of the pupil, the maxillary 
reaching to opposite the front of the orbit. Eye small, about as long 
as muzzle, 34 in head. Scales large. Lateral line decurved. Fins all 
quite small, the dorsal farther back than in any of the preceding 
species, so that the short ventrals do not reach much beyond its ante- 
rior rays. Color olivaceous; sides bright silvery; dorsal scales conspicu- 
ously dark-edged; a dusky blotch at base of caudal, underlying the 
silvery lustre. Head 45; depth 55. D. 8; A. 10; scales 6-39-2. L. 
23 inches. Headwaters of Cumberland and Tennessee Rivers. 

(Alburnellus micropteryx Cope, Journ. Acad. Nat, Sci. Phila, 1868, 233.) 


86.—PROTOPORUWS Cope. 


(Cope, Hayden’s Geol. Surv. Terr. 1871, 473: type Protoporus domninus Cope.) 
Body rather stout. Mouth normal. No barbel. Teeth 2, 4-4, 1, 
hooked, withont masticatory surface. Scales small, in 50-60 transverse 
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series. Lateral line short or nearly obsolete. (Dorsal fin not described.) 
Anal basis short. Small fishes, differing from Minnilus in the incom- 
plete condition of the lateral line; possibly merely the young of some 
Squalius. (xp@zos, before ; zép0c, pore.) 

307. P. douaiaue Cope. 

Body rather stout, front convex. Muzzle obtuse. Mouth horizontal, 
end of maxillary not quite reaching orbit. Eye 4 in head. Lateral 
line not developed as far as the ventral fins. Grayish; a broad dark 
lateral band, spotted with darker; back and top of head dark. Head 
4,3; depth 5. D.8; A. 7; scales 9-56-6; teeth 2, 4-4, 1. L. 2 inches. 
Fort Hall, Idaho. (Cope.) 

(Cope, Hayden’s Geol. Sury. Mont. 1871, 473, 1872.) 

87.—-ERICWMBA Cope. 
(Cope, Proc, Acad. Nat. Sci. Phila. 1865, 88: type Ericymba buccata Cope.) 

Body rather elongate, little compressed. Muzzle broad. Interoper- 
cle, suborbital, and dentary bones crossed by conspicuous, externally 
visible, mucous channels. Lips thin. No barbgl. Teeth 1, 44, 0, 
without grinding surface, hooked, the edges entire. Scales rather large. 
Lateral line continuous. Dorsal fin above ventrals. Anal basis short. 
Silvery fishes of rather small size, known at once from all other min- 
nows by the cavernous bones of the lower part of head. (ép¢, an inten- 
sive particle; zvd8y, a cavity; in allusion to the development of the mu- 
cous channels.) 

308. E. buccata Cope. 

Body fusiform, rather elongate, little compressed, the back not ele- 
vated. Head rather long, somewhat depressed above, with broad and 
prominent muzzle. Mouth rather small, horizontal, subinferior, the 
lower jaw considerably shorter than upper, upper lip below level of 
pupil, maxillary not reaching to eye, dentary bones dilated, the mu- 
cous channels conspicuous. Suborbital very broad, silvery, with an 
elevated longitudinal ridge and conspicuous cross-lines; opercle small. 
Hye large, 4in head. Fins small, dorsal over ventrals. Scales mod- 
erate. Lateral line nearly straight. Breast sceleless; 15 large scales 
before dorsal. Color olivaceous, rather pale; sides bright silvery, with 
bluish reflections ; a dark dorsal streak, conspicuous posteriorly ; fins 
plain; males without tubercles or bright colors. Head 33; depth 5. 
D.8; A. 8; scales 5-33-3; teeth 1, 4-4,0. L.5 inches. Ohio Valley 
to Mississippi (Hay); locally very abundant. One of our most remark- 
able species of Cyprinide. 

(Cope, Proc. Acad. Nat. Sci. Phila. 1865, 87, and Cypr. Penn. 351; Giinther, vii, 185.) 
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—PHENACOBIUS Cope. 
(Sarcidium Cope.) 
(Cope, Proc. Acad. Nat. Sci. Phila. 1857, 96: type Phenacobius teretulus Cope.) 

Body elongate, little compressed. Mouth inferior, the lower lip thin 
mesially, but enlarged into a fleshy lobe on each side toward the angle 
of the mouth, thus presenting a superficial resemblance to that of Hxo- 
glossum, with which the genius has probably real affinities; upper lip 
with a callous covering within; dentary bones distinct, except at sym- 
physis. No barbel. Upper jaw protractile. Teeth 4-4, hooked, with- 
out grinding surface. Seales rather small. Lateral line complete. 
Dorsal fin in front of ventrals; anal basis short. Isthmus extremely 
wide. Intestines short; peritoneum white. Small species, with the 
aspect of young suckers. (géva5, deceptive; 30s, life; the appearance 
of the fish suggesting an herbivorous species with long intestines, Which 
it really is not.) 


“Scales moderate, 43-50 init the course of the lateral line. 


309, P. teretulus Cope. 

Body slender, little compressed, the back not elevated, the caudal pe- 
duncle stout. Head stout, the muzzle elongate, obtusely decurved, 
heavy. Mouth small, inferior, horizontal, the maxillary not reaching to 
eye. Isthmus wide. Breast scaly. Lateral line nearly straight. Eye 
large, high up, 34 in head. Pale yellowish; the scales above dark- 
edged ; snout blackish; a plumbeous lateral band; fins plain. Head 43; 
depth 42. D.8; A. 7; scales 6-43-5; teeth 4-4. L. 34 inches. Kan- 
awha River. 

(Cope, Proc. Acad. Nat. Sci. Phila. 1867, 96.) 

310. P. mirabilis (Grd.) Jordan. 


Body moderately slender. Head short, rather blunt anteriorly. 
Mouth small, the maxillary not reaching to the eye. Eye large, 4 in 
head. Olivaceous; a silvery lateral band and a dusky spot at base of 
caudal. Head 4; depth 4}. D.8; A.7; scales 6-51-5 (teeth 1, 4-4, 17). 
L. 34 inches. Arkansas River. (G@irard.) 

(Exoglossum mirabile Grd. Proc. Acad. Nat. Sci. Phila. 1856, 191, and U.S. Pac. R. R. 


‘Surv. xX, 206: Hxoglosswm mirabile Giinther, vii, 188: Savard scopifer um*™ Cope, 








* Body moderately Bena the back not elevated. Caudal peduncle stout. Head 
rather short and thick, with prominent but obtuse muzzle. Mouth small, horizontal, 
wholly inferior, the maxillary not reaching the eye. Top of head flat. Lateral line 


‘nearly straight. Eye large, 44 in head, Yellowish, with a silvery lateral band, which 


terminates in a black candal spot; no do:sal band; fins plain. Tead 41; depth 43. 
D. 8; A.7; scales 6-44-5; teeth 4-4. L. 3 inches. (Cope.) Missouri River. 
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Hayden’s Geol. Surv. Wyom. 1870, 440, 1872; Jordan, Bull. Hayden’s Geol. Surv. Terr. 
iv, No. 3, 666 (a rather chubby specimen from the Rio Grande, with scales 6-45-7, 
the breast naked, is referred by us to thisspecies): ? Phenacobius teretulus var. liosternus 
Nelson, Bull. Ills. Mus. Nat. Hist. i, 1876, 46.) 


** Scales small, about 60 in the lateral hne. 
Sha. P. catostomus Jordan. 

Body rather slender, neariy terete, scarcely compressed at all, back 
not elevated, caudal peduncle stout. Head very large, the muzzle blant 
and heavy, the cheeks tumid. Mouth small, inferior, altogether below 
the level of the eye, the maxillary barely reaching to the nostrils. Eyes 
large, high up, behind middle of head, and 34 in its length. Scales 
small, thin, and loosely imbricated; the back and belly scaled; chest 
naked. Lateral line nearly straight. Twenty-two scales in front of 
dorsal. Fins all small. Width of isthmus 24 in head. Pale oliva- 
ceoys; white below; a silvery lateral band, underlaid by dusky, which 
forms a vague blotch at base of caudal; back dusted with dark specks; 
top of head black; a yellowish vertebral line. Head 44; depth 53. D. 
8; A. 7; scales 7-60-5; teeth 4-4. L.4inches. Alabama River. 

(Jordan, Ann. Lyc. Nat. Hist. N. Y. 1876, 332.) 


342. P. uramops Cope. 


Body very slender, little compressed, back not elevated, caudal pe- 
duncle long and slender. Head long and rather slender, flat above, 
the muzzle broad, blunt, and projecting. Mouth entirely inferior, larger 
than in the other species, with conspicuous lips. Eye large, placed very 
high, behind the middle of the head, 34 in head. Scales small, 24 in 
front of dorsal. Lateral line straight. Chest and middle line of belly 
naked. Width of isthmus half length of head. Fins small. Head 43; 
depth 6. D.8; A. 7; scales 7-60-6; teeth 4-4. Tennessee River. 

(Cope, Proc. Acad. Nat. Sci. Phila. 1867, 96.) 


89.—RHINICM TH YS Agassiz. 


Black-nosed Dace. 
(Argyreus Heckel, preoccupied in Entomology.) 
(Agassiz, Lake Superior, 1850, 353: type Cyprinus atronasus Mitchill.) 

Body rather elongate, not much compressed. Mouth smail, subin- 
ferior, normal, the upper jaw met protractile, the upper lip continuous 
with the skin of the forehead, a barbel terminal on the maxillary. 
Teeth mostly 2, 4-4, 2, hooked, without grinding surface. Intestinal 


a 
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canal short. Scales very small. Lateral line continuous. Dorsal fin 
inserted behind the ventrals. Anal basis short. Size small. Colora- 
tion dark, rosy in spring. (é%, snout; 7%0vc, fish; the snout in most 
species being prominent.) 


313. R. cataracte (Val.) Jor.—Long-nosed Dace. 


Body elongate, little compressed, not elevated. Head long, the muz- 
ale flattened, narrowed, and extremely prominent, the mouth being en- 
tirely inferior and horizontal. Eye nearly median, its diameter con- 
tained twice in the length of the snout, about 5 times in head. Isthmus 
wide. Barbel evident. Lateral line commencing opposite the upper 
posterior angle of the opercle, decurved. Pectoral fins enlarged in the 
males. Color olivaceous, paler below, with numerous dusky punctula- 
tions; the back often almost black; some of the scaleS usually irregu- 
larly darker, producing a mottled appearance; no black lateral bands; 
young specimens with a dusky lateral shade; a blackish spot on the 
opercle; males in spring with the lips, cheeks, and lower fins crimson. 
Head 4; depth 5. D. 8; A. 7; scales 14-65-8; teeth 2, 4-4, 2. L. & 
inches. New England to Virgivia and Wisconsin; frequenting clear 
and boisterous streams and rock-pools. 


(Gobio cataracte Cuy. & Val. xvi, 315, 1842: Leuciscus nasutus Ayres, Bost. Journ. 
Nat. Hist. iv, 299,1843: Argyreus nasutus Cope, Cypr. Penn. 369: Rhinichthys nasutus 
Giinther, vii, 189: Ceratichthys cataracte Giinther, vii, 176: Rhinichthys marmoratue 
Agassiz, Lake Superior, 354: Rhinichthys marmoratus Giinther, vii, 189.) 


314. R. maxillosus Cope. 


Body elongate, not elevated. Head long, the muzzle long and project- 
ing, as in the preceding species, but rather heavier, the mouth broader, 
the maxillary extending nearly to the eye. Barbel evident. Eye small, 
high up, median, 54 in head. Fins small, caudal not deeply forked. 
Lateral line decurved. Silvery; darker above; a dusky lateral shade, 
at least in the young. Head 4; depth 5. D.8; A. 7; scales 11-70-8. 
L. 5 inches. Upper Missouri region southeastward. Very close to the 
preceding. 

(Cope, Proc. Acad. Nat. Sci. Phila. 1864, 278.) 


315. RK. transmomtanws Cope. 


This species, the common Rhinichthys of New Mexico, differs from 
Rhinichthys macillosus in having the dorsal fin equidistant between the 
base of the caudal and the end of the muzzle, and in having the longi- 
tudinal series of scales below the lateral line more numerous (12-13). 
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and equal to those above it. D.8; A. 7; scales 13-70-13. Tributaries 
of the Rio Grande in Colorado and New Mexico. (Cope.) 

(Rhinichthys maxillosus Cope & Yarrow, Zo6l. Wheeler’s Expl. W. 100th Mer. v, 644, 
1877 (not of Cope, 1864); Cope, Amer. Nat. July, 1879, 441.) 


316. R. obtusus Agassiz.—Brown-nosed Dace. 


Very similar to hk. atronasus, but usually rather stouter, the barbel 
more distinct, the head a little shorter, and the coloration somewhat 
different. Back olivaceous, mottled with darker; sides with a rather 
faint brownish band, margined above and below with paler; belly sil- 
very; a dusky blotch in the middle of the base of the dorsal fin; males 
with the pectoral fins enlarg°d, and with the lateral band rosy. Head 
4; depth 44. D.7; A. 6; scales 4-63-8; teeth 2, 4-4, 2. LL. 3 inches. 
Wisconsin to Georgia; abundant in clear brooks. Probably a variety 
of the next species. 

(Agassiz, Amer. Journ. Sci. Arts, 1854, 357; Giinther, vii, 190; Jordan, Ann. Lye. 
Nat. Hist. N. Y. 1876, 331: Rhinichthys lunatus Cope, Proc. Acad. Nat. Sci. Phila. 1864, 
278: Rhinichthys meleagris Agassiz, Amer. Journ. Sci. Arts, 1854, 357: Rhinichthys meleagris 
Nelson, Bull. Ils. Mus. Nat. Hist. i, 46: Rhinichthys meleagris Giinther, vii, 190.) 
387. R. atromasus (Mitch.) Ag.—Black-nosed Dace. 

Body moderately elongate, little compressed. Head moderate, rather 
broad and flattish above. Snout moderate. Mouth small, horizontal, 
subterminal, the lower jaw included, barbel minute but probably always 
present, upper lip on the level of the lower part of the pupil, max- 
illary not reaching nearly to the eye. Eye small, nearly median, 14 in 
snout, 45 in head. Fins rather small; dorsal fin well back. Seales 
quite small, somewhat imbedded. Lateral line somewhat decurved. 
Color blackish above; some of the scales irregularly darker; a black 
band passing from snout through eye and along the sides of the 
body; a pale streak below this; belly silvery ; males in spring with the 
lateral band and the lower fins, and sometimes the whole body, bright 
crimson ; males in late summer with the lateral band scarlet or orange, 
the red color growing fainter later in the season. Head 4; depth 43. 
D.7; A.7; Lat. 1. 64; teeth 2, 4-4,2. L.3 inches. New England to 
Ohio and Virginia; very abundant in clear brooks and mountain streams. 

(Cyprinus atronasus Mitch. Trans. Lit. & Phil. Soe. i, 460; Giinther, vii, 191.) 


90.—_AGOSIA Girard. 


(Girard, Proc. Acad. Nat. Sci. Phila. 1856, 186: type Agosia chrysogaster Grd.) 
Body moderately elongate. Mouth moderate, normal, the premax- 
ilaries protractile, the maxillaries with a terminal barbel. Teeth 44, 
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hooked, with grinding surface. Scales quite small. Lateral line con- 
tinuous. Dorsal over or slightly behind ventrals. Anal basis short. 
Size, aspect, and coloration of Rhinichthys and Apocope. (A coined name, 
without meaning.) 

4 
318. A. chrysogaster Girard. 

Body rather stout, the back slightly elevated. Head heavy, the snout 
bluntly conical, covered with tubercles in males in spring. Month 
small, nearly horizontal, the lower jaw included, premaxillary entirely 
below the level of the eye, the maxillary not reaching its anterior mar- 
gin, barbel minute. Eye rather large, about 4 in head. Fins well 
developed. Lateral line somewhat decurved. Color olivaceous above, 
with black spots; yellow below; a black streak along the sides. Head 
44; depth 42. D.9; A.8.; Lat. 1.90. L. 3$ inches. Rio Gila, Ari- 
zona. (Girard.) 

(Girard, Proc. Acad. Nat. Sci. Phila. 1856, 187, and U. 8. Mex. Bound. Surv. Ichth. 
48.) 


319. A. metallica Grd. 
Stouter, the head shorter, and the snout more convex. Dorsal rather 


higher and narrower. Scales (in figure) considerably larger. Colora- 
tion and proportions essentially as in the preceding. Lat. 1.75. Rio 
Gila. 


(Girard, Proc. Acad. Nat. Sei. Phila. 1856, 187, and U. S. Mex. Bound. Surv. Ichth. 
49.) 
; 91.—APOCOPE Cope. 


(Cope, Hayden’s Geol. Surv. Mont. 1871, 472: type Apocope carringtoni Cope.) 

Body somewhat elongate. Mouth normal, rather small, with thickish 
lips and a terminal maxillary barbel, premaxillaries protractile. Teeth 
mostly 1, 4—4, 1, hooked, without grinding surface. Scales very small. 
Lateral line weak, often more or less broken posteriorly. Dorsal fin 
inserted behind the ventrals. Anal basis short. Isthmus broad. Size 
small. Colors dusky, with red in spring. The species are closely re- 
lated and diflicult to separate, and the genus is scarcely distinct from 
Agosia. (dazozoz4, a deficiency, in allusion to the incompleteness of the 
lateral line.) 


* Lateral line with 60-70 scales. 


320. A. carrimgtonmi Cope. 

Body rather stout. Head biunt and heavy, the snout scarcely over- 
hanging the mouth; maxillary not quite reaching the line of the orbit; 
barbels minute; isthmus wide. Eye 4} in head, 14 in interorbital 

Bull. Nat. Mus. No. 16——14 
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width. Dorsal fin slightly behind ventrals, nearer caudal than muzzle. 
Lateral line in the young running about half way to caudal, nearly com- 
plete, or wanting on some scales only in the adult. Olivaceous; a dark 
lateral band; dark shades along the back; males with the loral region 
and the bases of all the fins except the dorsal scarlet. Head 43; depth 
5. D. 8; A.7; scales 10-60-11; teeth 1,44, 1. L. 4 inches. Utah 
to California; very abundant in rock-pools. 


(Cope, Hayden’s Geol. Surv. Mont. 1871, 472: Jordan & Henshaw, Rept. Chief Eng. 
U. S. Geog. Surv. W. 100th Mer. 187e, 191.) 


32h. A. mubila (Grd.) Jor. & Gilb. 

This species is very similar to A. carringtoni, but in Girard’s original 
types the head is quite slender, while in the latter species itis blunt 
and stout. Lateral line continuous, but broken and feeble posteriorly. 
Body stout. Mouth small, barbels small. Fins rather small. Color 
blackish, with a darker lateral shade. Head black above. Head 43; 
depth 41. D.8; A.7; Lat. 1.60. L.4inches. Washington Territory. 

(Argyreus nubilus Girard, Proc. Acad. Nat. Sci. Phila. 1856, 186: Argyreus nubilus 
Girard, U. S. Pac. R. R. Surv. x, 244.) 

_ 322. A. vulmerataa Cope. 

Body elongate. “Muzzle obtuse, not projecting. Mouth inferior, hor- 
izontal, maxillary not reaching line of orbit. Eye as long as muzzle, 4 
in head. Dorsal fin behind line of ventrals, nearer caudal than snout. 
. Barbels small. Olivaceous; yellow below; a blackish lateral band; 
head blackish above; males with the chin red. Head 43; depth 51. 
D.8; A. 7; scales 12-65-12; teeth 1,4-4,1. L.2} inches. Utah to Cal- 
ifornia, Oregon, and Arizona; generally abundant in the mountain re- 
gion. 

(Cope, Hayden’s Geol. Surv. Mont. 1871, 473; Cope, vol. v, Zod]. U. 8S. Geog. Surv. 
W. 100th Mer. 1876, 646; Jordan & Henshaw, Rept. Chief Eng. U. 8. Geog. Surv. W. 


100th Mer. 1878, 191: Tigoma rhinichthyoides Cope, Hayden’s Geol. Surv. Mont. 1871, 
473: Apocope couesi Yarrow, vol. v, Zodl. U. S. Geog. Surv. W. 100th Mer. 1876, 648.) 


323. A. hemsShavii Cope. 

Body rather elongate. Muzzle rather long, broad, obtuse, but over- 
hanging the mouth. Barbel small. Eyes small, high up, shorter than 
snout. Ventral fins reaching anal, but not reached by the pectorals ; 
dorsal fins originating somewhat behind base of ventrals. Color pale, 
with a few dark clouds on the sides and dark shades on head; lower 
fins red at base; young with dark cross-streaks. Head 44; depth 43. 
D.9; A. 7; scales 14-62-10; teeth 1, 4-4,1. Utah and Idaho; abun- 
dant in Provo River. Not very different from the preceding. 


(Rhinichthys henshavit Cope, Proc. Amer, Phil. Soc. Phila. 1874, 133; Cope, vol. v, 
Zool. U. S. Geog. Surv. W. 100th Mer. 645.) 
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324. A. oscula (Grd.) Cope. 

Differs from A. henshavii in having a longer and more attenuated 
body, and narrow, sharp-pointed muzzle. Base of dorsal intermediate 
between base of caudal and end of snout; ventrals reaching anal, but 
not reached by pectorals. Yellowish white above; bright yellow below ; 
a broad blackish lateral band; a narrow black stripe around muzzle; 
males with the lower jaw and lower fins crimson in life. Head 4% (‘in 
total length”); depth 74; eye 43 in head. D.8; A. 7; scales 10-63-10. 
Colorado to Arizona. (Cope.) 


(Argyreus osculus and notabilis Grd. Proce. Acad. Nat. Sci. Phila. 1856, 186, and in U. 
S. Mex. Bound. Surv. Ichth. 47; Cope, vol. v, Zod]. U. S. Geog. Surv. W. 100th Mer. 
647.) 


** Lateral line with 80-90 scales. 
325. A. ventricosa Cope. 

Body rather elongate. Muzzle obtuse, but narrowed anteriorly, not 
overhanging the mouth. Eye 4 in head, shorter than snout. Caudal 
peduncle stout. Barbels small, sometimes obsolete. Scales very small. 
Dusky olive above; a blackish lateral band. Males with the axils of 


the pectorals and ventrals scarlet; a scarlet spot above the gill-openings 


and one on the side of the muzzle. Head 4; depth 43. D.8; A.7; 
seales 18-89--15; teeth 1,4-4,1. L. 23 inches. New Mexico to Arizona 
and Oregon; abundant. 


(Ceratichthys ventricosus Cope, Proc. Amer. Phil. Soe. Phila. 1876, 136; Cope, vol. 
v, Zod). U. S. Geog. Surv. W. 100th Mer. 648; Jordan & Henshaw, Rept. Chief Eng. 
U. S. Geog. Surv. W. 100th Mer. 1878, 192.) : 


92.—CERATICHTHYS Baird. 
Horny Heads. 
(Nocomis Grd; ? Hybopsis Ag.) 
(Baird, 1853, brief notice; Girard, Proc. Acad. Nat. Sci. Phila. 1856, 212: type Semoti- 
lus biguttatus Kirtland. ) 

Form various. Mouth terminal or inferior, with lips thin or some- 
what fleshy, a conspicuous barbel terminal on the maxillary, premax- 
illaries projectile. Teeth 4-4, or 1, 4-4, 1 or 0, hooked, without evident 
grinding surface. Scales rather large. Lateral line continuous. Dorsal 
fin inserted over, in front of, or slightly behind ventrals; anal basis 
short. A large and varied group. (zépas, horn; 7ydus, fish; from the 
nuptial tubercles of the typical species.) 

The species may be thus divided: 


* Species of large size, with the mouth anterior, the lower jaw included; the dorsal 
fin slightly behind the ventrals (CERATICHTHYS). 
biguttatus, micropogon, symmetricus. 
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** Species of sinall size, with the mouth subinferior and horizontal; the dorsal fin in- 
serted slightly in front of the ventrals, and the scales generally large and sil- 
very (? HyBopsis Agassiz). 


b. Teeth-tw0-rowed:...s.)-.+csc--2- cumingi, lucens, amblops, rubrifrons, hypsinotus. 
bb. Teeth one-rowed. ......---.-.-..--.-. .---dissimilis, sterletus, estivalis, gelidus. 


*** Species of small size, with the mouth subinferior and horizontal, with thickened 
lips; the dorsal fin inserted slightly behind the ventrals, usually with a black 
blotch on its last rays; scales rather large, silvery. 


labrosus, zanemus, monachus. 
* Species of large size, with the mouth anterior, the lower jaw included; the dorsal 
fin slightly behind the ventrals. (Ceratichthys.) 
326. C. biguttatus (Kirt.) Grd.—Horny Head; River Chub; Jerker. 

Body rather robust, little elevated, little compressed. Head large, 
rather broadly rounded above; the snout conical, bluntish. Mouth 
rather large, subterminal, little oblique, the lower jaw somewhat the 
shorter, the upper lip rather below the level of the eye, and the maxil- 
lary not reaching to the front of the eye. Eye small, median, high up. 
Suborbitals very narrow; preorbital large. Fins moderate; the dorsal 
rather posterior, slightly behind the insertion of the ventrals; caudal 
broad, little forked. Scales large, not crowded anteriorly, 18 rows in 
front of the dorsal. Lateral line somewhat decurved. Color bluish 
olive; sides with bright green and coppery reflections; a curved 
dusky bar behind the opercle; scales above with dark borders; belly 
pale, but not silvery, rosy in spring males; fins all pale orange, with- 
out black spot. Males in spring with a crimson spot on each side of 
the head; the adults with the top of the head swollen, forming a sort 
of crest, which is sometimes a third of an inch higher than the level of 
the neck and is covered with large tubercles ; young with a dark caudal 
spot. Barbel well developed. Head 4; depth 41. D.8; A. 7; scales 
6-41-4; teeth 1, 4-4, 1, or 1, 4-4, 0, sometimes 4-4. LL. 6-9 inches. 
Pennsylvania to the Great Basin of Utah and southward; everywhere 
abundant. The most widely diffused of our Cyprinidae. Western speci- 
mens usually have the teeth in two rows. 

(Semotilus biguttatus Kirtland, Bost. Journ. Nat. Hist. 1540, iii, 344; Cope, Cypr. 
Penn. 1866, 366; Giinther, vii, 178: Nocomis nebrascensis and ? Nocomis bellicus Girard, 
Proc. Acad. Nat. Sci. Phila. 1856, 213: Ceratichthys cyclotis and stigmaticus Cope, Proc. 
Acad. Nat. Sci. Phila. 1864, 277, 278: Ceratichthys cyclotis Giinther, vii, 178: Ceratich- 
thys stigmaticus Giinther, vii, 179.) 

327. C. micropogon Cope. 

Body moderately stout. Head much as in Minnilus cornutus, broad, 
the muzzle obtuse, the profile rounded, descending. Mouth slightly 
oblique, its angle opposite front of the orbit. Eye 34 in head. Barbel 
minute. Caudal peduncle slender. Yellowish brown, with brown ver- 
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tebral band ; a brown lateral shade. Head 33; depth 44. D.8; A. 7; 
seales 6-40-3; teeth 4-4. L.31 inches. One specimen known, from 
Conestoga River, Pennsylvania. Perhaps a variation of the preceding. 
( Cope.) 


(Cope, Proce. Acad. Nat. Sci. Phila. 1864, 277; Giinther, vii, 179.) 


328. C. symmetricus (Baird & Girard) J. & G. 

Body elongate, slender, moderately compressed, not elevated. Head 
short, rather slender and pointed. Mouth small, little oblique, the lower 
jaw included. Eye large, anterior, longer than snout, 3 in head. Bar- 
bel smail, but evident. Scales small, rather loosely imbricated. Lat- 
eral line strongly decurved. Dorsal slightly behind ventrals. Coloration 
pale ; scales dotted with black ; cheeks silvery. Head 42; depth 6. D. 
8; A*% 8; scales 9-58-4 ; teeth 4-4, without grinding surface. IL. 6&inches. 
Rivers of California. 

( Pogonichthys symmetricus B. & G. Proc. Acad. Nat. Sci. Phila, 1854, 156: Leucosomus 


symmetricus Giinther, vii, 267.) 


** Species of small size, with the mouth subinferior and horizontal; the dorsal fin in- 
serted slightly in front of the ventrals, and the scales generally large and 
silvery. (Hybopsis Agassiz.*) 

b. Teeth two-rowed. 

329. C. cumingii Giinther. 

Barbels minute. Eye entirely in the anterior half of the length of the 

-head, and nearly as long as the snout, which is obtuse, rounded, convex, 
the mouth being subinferior. Interorbital space convex, as wide as the 
orbit. Suborbital ring extremely narrow. Origin of dorsal fin a little 
behind ventrals, somewhat nearer root of caudal than end of snout. 

Pectorals not reaching ventrals. A grayish silvery band from gill- 

opening to the root of caudal, where it terminates in a black spot. 

Head 41; body 5. D.8; A. 8; scales 6-45-6; teeth one-rowed ? 

L. 33 inches. (Giinther.) ‘ California”? 

(Giinther, vii, 177.) 

330. C. hlucems Jordan. 

Body elongate, compressed, the back somewhat elevated from the oc- 
ciput to the base of dorsal, thence rapidly declined to the long and 
slender caudal peduncle. Head short, compressed, the cheeks nearly 
vertical. Interorbital space rather broad and flat, somewhat grooved. 
Eye very large, circular, high up, placed nearly midway of the length 
of the head, its diameter about equal to the length of the snout and 


* Agassiz, Amer. Journ. Sci. Arts, 1854, 358: type Hybopsis gracilis Ag. (iBoc, gibbous; 
oupic, face. ) 
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scarcely greater than the width of the interorbital space. Preorbital 
bone large, oblong, conspicuous, and silvery. Mouth rather small, hor- 
izontal, the lower jaw included, the edge of the premaxillary below the 
level of the eye, the maxillary not reaching to the vertical from the 
front of the orbit. Barbel quite small. Snout boldly and abruptly de- 
curved much as in C. amblops, the tip of the snout thickened, forming a 
sort of pad. Lateral line decurved. Rows of scales along the back 
converging behind the dorsal where the upper series run out, as in 
Minnilus cornutus. Fins rather higher and more faleate than in @. 
biguttatus. The dorsal fin inserted well forward, over ventrals. Pee- 
toral fins pointed, not reaching ventrals, ventrals not reaching vent. 
Teeth 4-4, hooked, without grinding surface. Translucent greenish 
above; sides and below brilliantly silvery; cheeks and opercles with a 
bright ‘silvery lustre; fins plain; aslight plumbeous lateralshade. Head 


44; depth 4. D.8; A.8; scales5-42-4. L.5inches. Falls of the Ohio. 
(Jordan, Proc. U. 8. Nat. Mus. 1879, 238.) 


33h. C. ambilops (Rat.) Grd.—Silver Chub. 

Body rather slender, somewhat heavy anteriorly, not much com- 
pressed. Head large, somewhat flattened and broad above. Eye very 
large, longer than snout and longer than interorbital space, 3 in head. 
Mouth horizontal, subinterior, and rather small. Muzzle bluntly de- 
curved. Upper lip below level of orbit, maxillary not reaching the line 
of the front of the orbit. Barbel evident. Fins moderate. Lateral 
line somewhat decurved. Sixteen scales before dorsal. Color translu- 
cent greenish above; scales somewhat dark-edged; sides with a bright 
silvery band, which overlies dark pigment, so that sometimes a plumbe- 
ous or even blackish band appears; a dark band through eye around 
snout; males without tubercles or red coloration. Head 4; depth 5 
D. 8; A.7; scales 5-38-4; teeth 1, 4-4,1. L.2-4inches. Ohio Valley 
and southward. Southern specimens (var. winchelli) have the head 
narrower and the barbel rather shorter. 

(Lutilus amblops Raf. Ichth. Oh. 1820, 51: ? Hybopsis gracilis Agassiz, Amer. Journ. 
Sci. Arts, 1854, 358: Gobio vernalis and Hybopsis winchelli Grd. Proc. Acad. Nat. Sci. 
Phila. 1856, 188, 211: Ceratichthys hyalinus Cope, Journ. Acad. Nat. Sci. 1869, 236: 
Ceratichthys hyalinus Giinther, vii, 179: Nocomis amblops Jordan, Ann. Lyc. Nat. Hist. 
N. Y. 1876, 328.) 

332. C. rubrifvoms Jordan. 

General form of the preceding. Head long, narrower than in the pre- 
ceding, longer than im thenext. Eye moderate, 31-33 in head, wider than 
the interorbital space. Mouth smaller, inferior, overhung by the bluntly 
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decurved but not very broad muzzle. Barbels quite long and distinct. 
Thirteen scales in front of the dorsal. Fins well developed; the first 
developed rays of the dorsal about twice the height of the last. Pale 
olivaceous; sides with a plumbeous silvery band, in some specimens 
forming a stripe through eye and snout, and a dark spot at base of 
eaudal; cheeks silvery; snout in males red, with numerous dust-like 
tubercles ; specimens in high spring coloration have the fins largely red. 
Head 4; depth 5. D. 8; A. 7; scales 5-36-3; teeth 1, 4-4, 0. L. 3 
inches. Basin of the Altamaha, Georgia. 
(Nocomis rubrifrons Jordan, Ann. Lye. Nat. Hist. N. Y. 1876, 330.) 


333. C. hypsimotus Cope. 

Body much stouter, more elevated, and more compressed than in the 
preceding. Head short, broad above, much smaller and more conical 
than in the preceding. Outline of back rather abruptly declining behind 
front of dorsal fin, so that the base of the fin is oblique. Mouth inferior, 
horizontal, small, the maxillary reaching the line of the orbit. Barbels 
small. Eye small, 34 in head. Color silvery, with a double series of 
black specks along the lateral line, and a lateral band of dusted black- 
ish, which passes through eye and snout; males with the fins bright 





red, and the body with a deep violet lustre, as in Minnilus rubricroceus. 
Head 33; depth 4. D. 8; .A. 8; scales 5-40-3; teeth 1,4-4,1. L.3 
inches. Santee Basin, in North Carolina and South Carolina. 


(Cope, Proc. Amer. Phil. Soc. Phila. 1870, 458; Jordan & Brayton, Bull. U. S. Nat. 
Mas. xii, 1878, 25. Ceratichthys leptocephalus Grd. Proc. Acad. Nat. Sci. Phila. 1856, 
213, from Salem, N. C., may be the same, but the description is wholly insufficient for 
determination.) 


Sb. Teeth one-rowed. 


334. C. dissimilis (Kirtland) Cope.—Spotied Shiner. 

Body long and slender, little compressed, with long caudal peduncle. 
Head long, rather flat above, the snout somewhat bluntly decurved, pro- 
jecting a little beyond the rather small, horizontal mouth; lower jaw 
included; both jaws with the skin hard in front, forming a sort of lip 
laterally. Barbel considerably shorter than pupil, maxillary not reach- 
ing nearly to orbit. Eye very large, high up, somewhat directed up- 
ward, rather behind the middle of the head, forming more than one- 
third the length of the head. Opercle small. Dorsal rather large, its 
posterior border oblique; anal small; caudal well forked; pectoral 
rather long. Scales rather large, 22 in front of dorsal. Lateral line 
nearly straight. Olivaceous; sides silvery, with a bluish lateral band, 
which is widened into several dusky spots, formed by dark punctulations, 
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and most distinct posteriorly ; a dusky band on head, through eyes and 
snout; fins plain. Head 43; depth 53. .D.8; A.7; scales 6-47-5; 
teeth 4-4, often with slight grinding surface. L. 5 inches. Ohio Val- 
ley and tributaries of the Great Lakes. 

(Leuciscus dissimilis Kirtland, Bost. Journ. Nat. Hist. iii, 341, 1840: Ceratichthys dis- 
similis Cope, Cypr. Penn. 367: Ceratichthys dissimilis Giinther, vii, 177.) 
335. C. sterletus Cope. 


Body slender, with long caudal peduncle, the least depth of which is 
little more than a third of the greatest depth of the body. Head long 
and slender, the muzzle much projecting and broadly rounded. Mouth 
moderate, inferior, the maxillary not reaching the front of orbit. Bar- 
bels conspicuous. Eye moderate, 45 in head. Fins rather long, the 
caudal deeply forked. Color silvery; sides with a few dusky scales; 
forehead pink in the males, as in C. rubrifrons. Head 4; depth 42. D. 
8; A.7; scales 6-36-5; teeth 4-4. Rio Grande, in New Mexico. (Cope.) 

(Cope, Zod]. Wheeler’s Expl. W. 100th Mer. v, 652, 1876.) 

336. C. wstivalis (Grd.) Cope. 


Head contained about 44 times in the total length. Differs from G. 
gelidus and G. vernalis, its American congeners, by a rather compressed 
body, elevated and arched upon its middle region, and tapering rapidly 
towards the peduncle of the tail. The snout is more protruding than 
in G. gelidus, the eye larger, and the ventral fins inserted somewhat 
more forwards. The scales are also larger (about 36 in the lateral line 
in the figure), deeper than long, anteriorly subtruncated and posteriorly 
rounded, with radiating furrows upon the latter section only. D. I, 8; 
A. I, 7, ete. The color is yellowish brown, somewhat lighter beneath 
than above, with a silvery streak along the middle of the flanks. Rio 
San Juan, Cadareita, New Leon. (Girard.) (Of course these little fishes 
have no intimate relation with the European genus Gobio, which is an 
ally of Semotilus, with the teeth 3, 5-5, 3, and the barbel lateral and 
very long.) 

(Gobio estivalis Girard, Proc. Acad. Nat. Sci. Phila. 1856, 189.) 

337. C. gelidus (Grd.) Jor. 


Body very slender, not elevated. Head slender and elongate, the 
snout prominent and tapering. Eye small, rather high, 4 in head. 
Mouth small, subterminal, the maxillary not extending to the eye. 
Fins large. Lateral line decurved. Seales rather large. Coloration 
silvery; a dusty lateral streak, and a blackish spot at base of caudal. 
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Head 33; depth 55. D.8; A. 8; Lat.1.44. L.2 inches. Milk River, 
Montana. (Girard.) 


(Gobio gelidus Grd. Proc. Acad. Nat. Sci. Phila. 1856, 188, and U. S. Pac. R. R. Surv. 
248. ) 





***Species of small size, with the mouth subinferior and horizontal, with thickened 
lips; the dorsal fin inserted slightly behind the ventrals, usually with a black 
blotch on its last rays; scales rather large, silvery. 


338. C. labrosus Cope. 


Body slender, little compressed, the back not elevated. Head long, 
gently decurved to the muzzle, which scarcely overhangs the mouth. 
Mouth entirely horizontal, the maxillary reaching the orbit. Eye 32 in 
head. Dorsal inserted slightly behind origin of ventrals (not directly 
over, as stated in original description). Lips thickened. Barbels very 
long. Color silvery; sides sometimes with vague, dusty cross-bars. 
Head 44; depth 53. D.8; A. 8; seales 6-344; teeth 1,4-4,1. L. 24 
inches. Catawba River, North Carolina. (Cope.) 

(Cope, Proc. Amer. Phil. Soc. Phila. 1870, 458.) 

339. C. zanemus Jordan & Brayton. 


Body long and slender, little compressed. Head rather long, narrow, 
| and pointed, very slender in young specimens, stouter in adults. Snout 
| decurved in profile, an angle in front of the nostrils Muzzle long, over- 
hanging the large mouth. Lips much thickened, the lower with a con- 
spicuous internal fringe of papillae. Barbels extremely long, longer 
than in any other of our Cyprinidae, their length more than half the 
diameter of the eye. Eye moderate, nearly median, 34 in head. Scales 
moderate, closely imbricated, 16 in front of dorsal. Lateral line slightly 
decurved anteriorly. Fins rather small. Caudal deeply forked, its pe- 
dunele long and slender. Coloration pale; a small, round black spot at 
base of caudal; dorsal scales dark-edged; a dark lateral streak, obso- 
lete anteriorly; large specimens with a large dark patch on the last 
rays of the dorsal, as in Cliola analostana; base of the caudal with dark 
points; males in spring with the head and neck profusely tuberculate 
and the fins flushed with crimson. Head 44; depth 44. D. 8; A. 7; 
scales 5-40-3; teeth 1,4-4,1. L.3inches. Saluda River, South Carolina. 

(Jordan & Brayton, Bull. U. S. Nat. Mus. xii, 25, 1878.) 


340. C. monachus Cope. 


Body slender, somewhat compressed, not much elevated. Head long 
and rather slender, flattish above, with projecting muzzle. Mouth in- 
ferior, horizontal, small, the maxillary not reaching the eye, which is 
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rather small, 44 in head. Scales rather small. Lateral line somewhat 
decurved. Twenty-four scales in front of dorsal. Fins moderate. Color 
light olive; a metallic vertebral band; sides and belly silvery; no lateral 
band; a black spot at base of caudal; muzzle dusky; membrane of 
upper posterior part of dorsal fin black. Head 4; depth 54. D.8; A. 
8; scales 8-56-4; teeth 4-4. L.4 inches. Tennessee River. 

(Cope, Journ. Acad. Nat. Sci. Phila. 1867, 227.) 


93.—COUESLIUS Jordan. 


(Jordan, Bull. Hayden’s Geol. Surv. Terr. iv, 785, 1878: type Nocomis milnert Jordan = 
Leucosomus dissimilis Grd.) ; 

Body elongate. Head normal, not depressed, the profile convex. 
Mouth terminal, normal, a well-developed barbel at the posterior end 
of the maxillary. Teeth 2, 4-4, 2, hooked, without grinding surface. 
Scales rather small. Lateral line continuous. Dorsal fin over or 
slightly behind ventrals; anal basis short Size rather large. (Dedi- 
cated to Elliott Coues.) 


*Scales small, 60-70 in the course of the lateral line. 
t About thirty scales in a transverse series from dorsal to ventrals. 


S44. C. squamailemtus (Cope) Jor. 

Form stout, profile nearly plain. Muzzle not prominent. Mouth 
horizontal, the maxillary not reaching the orbit. Eye rather small, 43 
in head, shorter than snout. Isthmus wide. Barbel quite small. Dor- 
sal fin slightly in advance of ventrals, behind middle of the body. 
Seales quite small. Olivaceous above; sides silvery; a lateral band of 
dark punctulations. Fins plain. Head 54; depth5. D.8; A.7; scales 
17-66-14; teeth 2,4-4, 1. Henry’s Fork of Green River, Wyoming. 
( Cope.) 

(Ceratichthys squamilentus Cope, Hayden’s Geol. Sury. Wyom. 1870, 442, 1872.) 


it About 20 scales in a transverse series from dorsal to ventrals. 


342. C. dissimnilis (Grd.) Jor. 

Form of Semotilus corporalis, but more elongate and less compressed. 
Head flattish above, the snout broad, projecting over the large, oblique 
mouth, maxillary reaching front of eye. Barbel very evident. Eye 
large,as long as snout, about 4 in head, 14 ininterorbital space. Scales 
small, crowded forwards, those on the back smaller. Dorsal fin begin- 
ning over last ray of ventrals. Dusky above; sides somewhat silvery; 
an obscure dusky band through eyearound snout; fins plain. Head 44; 


a 


‘ 
a 
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depth 43. D. 8; A. 8; scales 11-68-7; teeth 2,4-4,2. lL. 6 inches. 


Lake Superior to Upper Missouri region ; probably abundant. 

(? Gobio plumbeus Agassiz, Lake Superior, 366: Leucosomus dissimilis Girard, Proc. 
Acad. Nat. Sci. Phila. 1856, 189, and U. S. Pac. R. R. Surv. x, 250: Nocomis milneri 
Jordan, Bull. U. S. Nat. Mus. x, 64, 1876; Jordan, Bull. Hayden’s Geol. Surv. Terr, 
iv, 784, 1878.) ; 

343. C. prosthemius (Cope) Jor. 

Body fusiform, rather slender. Head small, the muzzle abruptly de- 
scending. Mouth rather small, somewhat oblique, the maxillary not 
reaching to the orbit. Eye4in head. Tirst ray of dorsal opposite ven- 
trals. Colordusky; a plumbeous lateral band; white below; fins plain. 
Head 5; depth 5. D. 8; A. 7; scales 11-63-8, somewhat crowded 
anteriorly; teeth 2, 44,2. L.6inches. Upper Great Lakes. 

(Ceratichthys prosthemius Cope, Cypr. Penn. 1866, 365: Ceratichthys plumbeus Giin- 
ther, vii, 442.) ‘ 

** Scales rather large, about 50 in the lateral line and 10 in a transverse series. 
344. C. physignmathws (Cope) Jor. 

Body slender, the caudal peduncle stout. Head wide and depressed. 
Dorsal outline little arched, the profile descenditig steeply to the lip. 
Lower jaw included, maxillary reaching anterior border of orbit. Bar- 
bels well developed. Eye 42 in head, 14 in muzzle. Twenty-three rows 
of scales in front of dorsal. Dorsal fin inserted in front of ventrals. 
Olivacecus above, white below; a plumbeous lateral band; fins plain. 
Head 32; depth5. -D.8; A.8; scales 5-49-4; teeth 2, 4-4,2. Arkansas 
River at Pueblo. (Cope.) 

(Ceratichthys physignathus Cope, Wheeler’s Expl. W. 100th Mer. v, 651, 1876.) 

94.—PLATVTYGOBLO Gill. 
Flat-headed Chubs. 
(Gill, Proc. Bost. Soc. Nat. Hist. 1861: type Pogonichthys communis Grd.) 

Body rather elongate, somewhat compressed. Head rather short, 

road and depressed above. Mouth normal, rather large, subter- 
minal, with a well-developed barbel at its angle, at the extremity of 
the maxillary. Seales large. Lateral line continuous. ‘Dorsal in- 
serted anteriorly, rather in front of the ventrals. Teeth 2, 4-4, 2, with 
rather narrow grinding surface. Size large. (zAatéc, broad; Latin 
gobio, a gudgeon; the broad, flat head resembling the head of a Gila.) 
345. P. gracilis (Rich.) Gill & Jor.—llat-headed Chub. 

Body rather elongate, somewhat compressed, little elevated. Head 
small and short, its upper surface very broad and depressed, the inter- 
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orbital width being nearly half the length of the head. Mouth rather 
large, slightly oblique, the upper lip on the level of the lower part of the 
eye, the maxillary reaching the line of the front of the eye, the upper jaw 
very protractile, the lower jaw included. Eye small, rather high up 
and anterior, 6 in head. Fins rather large; dorsal in advance of the 
middle of the body; caudal pedunele rather stout. Scales large and 
silvery; lateral line decurved ; 23 scales in front of dorsal. Coloration 
pale; back bluish; sides and below silvery; head mostly white; fins 
pale. Head 44; depth 42. D.8; A.8; scales 6-50-5; teeth 2, 4-4, 2. 
L. 12 inches. Rocky Mountain region from the Kansas and Yellow- 
stone Rivers to the Saskatchawan ; abundant. 


(Cyprinus (Leuciscus) gracilis Rich, Fauna Bor.-Amer. Pisce. 1836, 120: Pogonichthys 
communis Grd. Proc. Acad. Nat. Sci. Phila. 1856, 188, and U. S. Pac. R. R. Surv. x, 
247: Pogonichthys communis Gill, Ichth. Captain Simpson’s Surv. 408: Pogonichthys (Pla- 
tygobis) gulonellus Cope, Proc. Acad. Nat. Sci. Phila. 1864, 277: Leuciseus gracilis Giin- 
ther, vii, 240: Leucosomus communis and gulonellus Giinther, vii, 267, 268.) 


346. P. pallidus Forbes, sp. nov. 

“The depth is contained 43 times in length, and the head 4. The eye 
equals the snout, and enters length of head 33 times and the interor- 
bital space twice. The head is flat above and the snout overhangs the 
mouth, which is large and wide, with a maxillary barbel about one-third 
as long as the eye. The mandible reaches a vertical line drawn through 
the middle of the iris in front. The greatest depth of the head enters 
its length 12 times. The scales are 6-55-5, with 22 rows before dorsal, 
where they are much smaller than elsewhere. The lateral line is straight, 
except for afew scales in front. The pectoral fins are large and pointed, 
reaching the ventrals, and the latter attain the vent. The front of the 
dorsal is situated a trifle before the ventrals and a little nearer snout 
than caudal. D. 8; A. 8. The color in alcohol is plain, with a 
plumbeous lustre along sides, and traces of a dusky lateral stripe behind 
dorsal. The pharyngeal teeth are stout, 2, 4-4, 2, hooked,.with masti- 
catory surface. L. 24 inches. One specimen from the Ohio River at 
Cairo, probably adult, as the snout is tuberculate.” (Forbes, MSS.) 


95.—-SEMOTILUS Rafinesque. 
Chubs. 
(Leucosomus Heckel; Chilonemus Baird.) 


(Rafinesque, Ichth. Oh. 49, 1820: type Semotilus dorsalis Rat. == Cyprinus corporalis 
Mitch. ) 


Body robust. Head: large. Mouth terminal, the upper jaw pro- 


tractile, a small barbel on the maxillary just above its extremity. In. 
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testinal canal short. Teeth 2, 5-4, 2, hooked, without masticatory sur- 
face. Scales moderate. Lateral line continuous. Dorsal more or less 
posterior to ventrals. Anal basis short. Species of large size, differing 
from Squalius in the presence of a maxillary barbel. (e742, banner— 
i. é., dorsal fin; the second part of the word was elsewhere used by 
Rafinesque to mean * spotted”. 


* Insertion of dorsal fin evidently behind ventrals and notably behind the middle of 
the body ; scales reduced in size and much crowded anteriorly ; a black spot 
at base of dorsal in front. (Semotilus.) 


347. S. corporalis (Mitch.) Putn.—Chub; Horned Dace. 

Body stout, the dorsal outline arched in front of the dorsal, the body 
tapering backward from a point considerably in advance of the dorsal, 
so that the base of that fin is oblique. Head large and heavy, broad 
and rounded above. Snout broad. Mouth broad, oblique, the lower 
jaw slightly included, the upper lip just below the level of the pupil, 
the maxillary barely reaching the front of the pupil; maxillary bar- 
bel small, not evident in specimens of less than 2 or 3 inches in 
length. Eye rather small, about 5 in head. Scales small, considerably 
erowded and reduced anteriorly, about 30 series in front of the dorsal 
fin. Lateral line considerably decurved. Fins small; the dorsal well 
behind ventrals, its last ray well in advance of the base of anal. Color 


dusky bluish above; sides with a vague dusky band, black in the young, 
disappearing in the adult; belly creamy, rosy-tinted in the males in 


spring; dorsal fin always with a conspicuous black spot at the base in 
front, which is bordered with red in the male; a dark vertebral line ; 
scales everywhere edged with dark punctulations; a dusky bar behind 
opercle ; males with the snout coarsely tuberculate in spring. Head 33; 
depth 4. D.7; A.8; scales 9-58-6 [those in the lateral line varying 
from 52 (? var. pallidus, Alabama to Arkansas) to upwards of 65]; teeth 
2,5-4,2. L.10 inches. Western Massachusetts to Georgia and Upper 
Missouri; everywhere very abundant, ascending small streams. 


(Cyprinus corporalis and atromaculatus Mitchill, Amer. Month. Mag. ii, 324: Semotilus 


dorsalis and cephalus Rafinesque, Ichth. Oh.49: Leuciscus iris and storeri Cuv. & Val. 


xvii: Semotilus corporalis Cope, Cypr. Penn. 363: Leucosomus corporalis Giinther, vii, 
269: Leucosomus pallidus (Lat. 1. 52), Leucosomus incrassatus (Lat. 1. 64), Semotilus 
macrocephalus, and Semotilus speciosus Girard, Proc. Acad. Nat. Sci. Phila. 1856, 251, 
252, 204.) 


348. S. thoreauianus Jordan. 


Body short and rather stout, abruptly narrowed behind dorsal. Head 
Short and thick, almost round. Mouth large, oblique, the jaws equal. 
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Barbel lateral, well developed. Hye small, 5 in head. Cheeks swollen. 
Scales larger than in SN. corporalis, not much crowded forward. Lateral 
line much decurved. Dorsal fin entirely behind ventrals, its last ray 
over the first ray of the anal. Fins all small. Coloration of S. corpo- 
ralis; the black dorsal spot distinct. Head 33; depth 4. D.8; A.7; 
scales 948-5; teeth 2, 5-4,2. L.4 inches. Flint River, Georgia. 
(Jordan, Bull. U. 8. Nat. Mus. x, 63, 1877.) 
** Insertion of dorsal fin scarcely behind ventrals; scales nearly equal over the body ; 
no conspicuous black dorsal spot. (Leucosomus Heckel. ) 


349. &. bullaris (Raf.) Jor.—Vall-fish ; Silver Chub. 


Body oblong, robust, little compressed. Head large, convex, the 
snout bluntly conic. Mouth large, terminal, somewhat oblique, the 
lower jaw included; premaxillary below the level of the eye, the max- 
illary barely reaching the front of the orbit. Eye moderate, rather high 
up and anterior, 45 in head. Barbel shorter than pupil, not evident in 
young specimens. Scales large, 22 in front of dorsal, not crowded an- 
teriorly. Dorsal fin slightly behind middle of body, just behind ven- 
trals. I‘ins moderate. Coloration brilliant; steel-blue above; sides 
and belly silvery » males in spring with the belly and lower fins rosy or 
crimson. Head4; depth4. D.8; A.8; scales 8-45-4; teeth 2, 5-4, 2. 
L. 18 inches. Largest of our Hastern Cyprinide. Abundant from 
Massachusetts to Virginia, east of the Alleghanies. 


(Cyprinus bullaris Rafinesque, Amer. Month. Mag. and Crit. Rev. 1817, 120: Leuciscus 
argenteus and pulchellus Storer, Rept. Fish. Mass. 1839, 90: Chilonemus pulchellus Storer, 
Fish. Mass. 286: Leucosomus cataractus Baird: Semotilus rhotheus Cope, Cypr. Penn. 362: 
Leucosomus pulchellus Giinther, vii, 268.) 


96.—SY MME TRURUS Jordan. 


(Jordan, Bull. Hayden’s Geol. Surv. Terr. iv, 788, 1878: type Pogonichthys argyreiosus 
Girard.) 

This genus differs from Pogonichthys chiefly in the caudal fin, which 
is developed as in Semotilus and other related genera, the two lobes 
equal, and the rudimentary basal rays comparatively few and small. 
The presence of grinding surface on the teeth and the position of the 
barbel chiefly distinguish Symmetrurus from Semotilus. (cbppyetpos, Sym- 
metrical; odpd, tail.) 

3950. S. argyriosus (Girard) Jor. 

Body elongated, pretty strongly compressed. Head moderate, con- 
siderably compressed, the snout subconical. Mouth moderate, nearly 
horizontal, the lower jaw included, the maxillary reaching the front of 
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the eye. Eye large, 3Lin head. Scales moderate, very silvery. Lat- 
eral line slightly decurved. Fins rather high. Dorsal fin rather in ad- 
vance of ventrals. Caudal fin with its rudimentary rays few and little 
developed, the two lobes equal. Brownish above, with black dots; 
sides and below bright silvery. Head 44. D.9; A. 8; Lat. 1.60; teeth 
2, 5-(4, 2). L.4inches. Presidio, Cal. 


(Pogonichthys argyreiosus Girard, Proc. Acad. Nat. Sci. Phila. 1854, 154: Leucosomus 
argyreiosus Giinther, vii, 267.) 


97.—POGONICHTHYS Girard. 


(Girard, Proc. Acad. Nat. Sci. Phila. 1854, 136: type Pogonichthys inaquilobus B. & 
G.= Leuciscus macrolepidotus Ayres. ) 


Body elongate. Head small, conical. Mouth moderate, terminal, 
normal; maxillary with a well-developed barbel ; premaxillaries protrac- 
tile. Teeth 2, 4-5, 2, or 2, 5-5, 2, hooked, with well-marked grinding 
surface. Scalesrather large. Lateral line continuous, decurved. Dor- 
sal fin beginning rather in advance of ventrals. Anal basis short. 
Caudal fin with its rudimentary rays numerous and greatly developed, 
supported by streng apophyses of the caudal vertebrae, the upper lobe 
of the fin considerably longer than the lower. Intestinal canal short; 
peritoneum brownish. Species of large size. (zéywy, beard ; ?y0bc, fish.) 
351. P. macrolepidotus (Ayres) Jor.—Split-tail. 

Body elongate, somewhat compressed, the back a little elevated, the 
form somewhat that of Cycleptus. Head short, slender. Mouth mod- 
erate, nearly horizontal, the maxillary reaching front of orbit; lower 
jaw included; preorbital longer than deep. Eye large, 44 in head; 
interorbital space convex. Dorsal fin midway of the body, rather in 
front of the ventrals. Scales rather large, moderately imbricated. Lat- 
eral line decurved. Fins rather large; upper lobe of caudal half longer 
than head. Coloration uniform, somewhat silvery. Head 43; depth 
33. D.9; A. 8; scales 10-66-6; Vert. 26+ 15; teeth 2, 5-5,2. L.12 
inches. Rivers of California. Singularly distinguished from our other 
Cyprinid@ by the great development of the upper lobe of the caudal and 
its rudimentary rays. 


(Pogonichthys inequilobus Baird & Girard, Proc. Acad. Nat. Sci. Phila. 1854, 136 
(August), and U. S. Pac. R. R. Surv. x, 245: Leucosomus inequilobus Giinther, vii, 271: 
Leuciscus macrolepidotus Ayres, Placer Times and Transcript, 1854, May 30; Jordan, 
Proc. U. S. Nat. Mus. 1880, 326.) 


97 (b). SLWPODON Garman. 
(Garman, Bull. Mus. Comp. Zodl. viii, 90, 1881: type Stypodon signifer Garm.) 
Body oblong, compressed, covered with large, deciduous scales. Lat- 
eral line complete, decurved. Dorsal and anal finsshort. Mouth small, 
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anterior; premaxillaries protractile; fold of lower lip not crossing the 
symphysis; lower jaw trenchant, without horny covering; no barbels. 
Gill-rakers short. Pharyngeals strong. Teeth 3-3, of the Mylochilus 
type, more or less cylindrical, with rounded grinding surfaces, posterior 
more slender and subconical. (o7dz0s, stump; ¢ddwy, tooth.) 


202. &. sSigmifer Garman. 

Dorsal and ventral outlines similar. Eye large, longer than snout. 
Mouth oblique, the maxillary not reaching front of eye. Lower jaw the 
longer. Pectorals not reaching ventrals, the latter to anal. Brown; 
silvery below ; a broad brown lateral band, bordered above by a nar- 
row silvery line. Head 33; depth 32. D. 8; A. 8; scales 6-35-2; 
‘teeth 3-3, stout, stump-like, with convex summits.” Lago de Parras, 
an isolated lagoon in Coahuila, Mexico. (@arman.) 


(Garman, I. c. 90.) 
98.—_MYLOCHILUS Agassiz. 


(Mylocheilus Agassiz, Amer. Journ. Sci. Arts, 1855, 229: type Mylocheilus lateralis 
Agassiz = Leuciscus caurinus Rich.) 

Body elongate, not elevated, little compressed. Head rather short, 
conic, somewhat pointed. Mouth rather small, little oblique, the lower 
jaw included; maxillary with small barbel at its end; upper jaw pro- 
tractile. Scales moderate not closely imbricated. Lateral line de- 
curved. Dorsal fin beginning nearly opposite ventrals. Caudal fin with 
the rudimentary rays little developed. Anal basis short. Intestinal 
canal about as long as body. Teeth 2, 5-5, 2, or 2, 5-4, 2, two or three 
of those in the main row molar, much enlarged, blunt and truncate 
above. (A third deciduous row sometimes present, according to Girard, 
in this genus and in Mylopharodon; we have seen nothing of the kind.) 
Size large. (ubd0s, grinder; zetdos, lip.) 


353. M. caurinus (Richardson) Grd.—Columbia Chub. 


Kye large, shorter than snout, 5 in head; interorbital space broad, 
convex. Mouth horizontal or nearly so, the maxillary not reaching the 
front of the eye; suborbital bones wide; preorbital elongate. Color 
dark above; sides silvery, a dark lateral band; below this a pale 
stripe; under which is a dark stripe which extends about to the vent; 
fins plain; belly and pale stripe red in spring males. Head42; depth 


59 


43, D.8; A.8; scales 13-70-10; teeth 2, 5-5,2. L.12 inches. Streams 
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chiefly west of the Cascade Range, from California to British Columbia, 
often entering the sea; abundant. 


(Cyprinus (Leuciscus) caurinus Richardson, Fauna Bor.-Amer. Vishes, 1836, 304: My- 
locheilus lateralis, caurinus, and Jraterculus Girard, U. S. Pac. R. R. Surv. x, 213-215: 
Leucosomus caurinus Giinther, vii, 270.) 


99.—MYVLOPIIARODON Ayres. 


(Ayres, Proc. Cal. Acad. Nat. Sci. 1855, 33: type Mylopharodon robustus Ayres = Gila 
conocephala B. & G.) 

Body elongate. Head large, pike-like, the upper jaw not protrac- 
tile; no barbel. Teeth 2, 4-5, 2; two or three of the teeth in the main 
row molar, truncate or bluntly rounded at the apex, much enlarged. 
Mouth terminal, rather large, with thickened lips. Scales rather small. 
Lateral line continuous. Dorsal fin inserted behind the ventrals. Anal 
basis short. Size very large. This genus has been confounded with 
Mylochilus, from which it differs in the non-protractility of the upper 
jaw. (Shortened from Mylopharyngodon—p5i0>s, grinder; gdépvys, pha- 
rynx; ddéy, tooth.) 


354. M. conocephalus (Baird & Girard) Grd. 


Body elongate, subfusiform, compressed. Head broad and depressed, 
the snout tapering, almost wedge-shaped. Mouth horizontal, the jaws 
about equal, the mexillary extending to eye. Eye small, about 7 in 
head, 24 in snout; preorbital elongate. Interorbital space as long as 
maxillary, 3 in head. Scales rather small, of the type usual in the 
Pacific coast Cyprinide. Dorsal fin a little behind ventrals. Caudal 
fin 14 in head; caudal peduncle very long, 45 in length. Color dark, 
paler below. Head 33; depth 42. D. 8; A. 8; scales 17-74-7. L. 18 
inches. Rivers of California. Next to the species of Ptychochilus the 
largest of our Cyprinidae. 


(Gila conocephala B. & G. Proc. Acad. Nat. Sci. Phila. 1854, 184: Mylopharodon ro- 
bustus Ayres, Proc. Cal. Acad. Nat. Sei. 1855, 33: Aylopharodon conocephalus and robustus 
Grd. U. S. Pac. R. R. Surv. x, 216; Giinther, vii, 262.) 


100.—PTYCHOCHILUS Agassiz. 
(Ptychocheilus Agassiz, Amer. Journ. Sci. Arts, 1855, 229: type Ptychocheilus gracilis 
Agassiz = Leuciscus oregonensis Rich.) 

Body elongated, little elevated, the caudal peduncle not contracted. 
Head long, slender, pike-like. Mouth nearly horizontal, widely cleft, 
the maxillary extending to below the eye, the upper lip rather below 
the level of the eye, the lower jaw included both anteriorly and later- 
ally; no barbel; lips thick. Scales small, little imbricated, mostly 
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longer than deep. Lateral line decurved. Dorsal fin well back, some- 
what behind ventrals. ° Anal basis short. Caudal fin strong, its rudi- 
mentary rays not greatly developed. Intestinal canal short. Teeth 2, 
5-4, 2; the straight limb of the pharyngeal bone extremely long and 
slender, its teeth wide apart, subconical, scarcely compressed, and but 
slightly curved at tip, the hook being turned in the direction of the 
angle of the bone; no trace of grinding surface. Fishes of very large 
size, reaching a length of more than 4 feet, the largest of the Leuciscine 
Cyprinide. With a general resemblance to Squalius and Gila, this genus 
differ strongly in the form of the pharyngeal bones and teeth. (zrvz7, 
fold; zeiio-, lip; the skin of the mouth behind the jaws being folded.) 


355. P. orezgonensis (Rich.) Grd.—Sacramento ‘ Pike.” 


Body comparatively robust, with stout caudal peduncle. Mouth large, 
the maxillary reaching middle of the eye. Eye small, 24 in snout, 74 
in head; in young specimens the eye is proportionately much larger. 
Lateral line strongly decurved, much nearer belly than back. Coloration 
olivaceous; the fins in spring with red or orange; scales thickly punctate 
with dark dots. Head’4; depth 5. D.8; A.8; scales 12-73-6 (13-79-9 
in Columbia River specimens); teeth 2, 5-4, 2 (in all specimens exam-~* 
ined; not 2, 5-5, 2, nor 2, 4-4, 2). L. 3-5 feet. Rivers of the Pacific 
slope, chiefly west of the Sierra Nevada. Largest of our Cyprinide. 


(Cyprinus ( Leuciscus) oregonensis Richardson, Fauna Bor.-Amer. iii, 305, 1836: Ptycho- 
cheilus gracilis and major Agassiz, Amer. Journ. Sci. Arts, 1855, 229: Gila grandis 
Ayres, Proc. Cal. Acad. Nat. Sci. 1854, 18: Ptychocheilus oregonensis and grandis 
Girard, U. S. Pac. R. R. Surv. Fish. 298-300: Leuciscus grandis and oregonensis Giin- 
ther, vii, 239.) 


356. P. rapax Grd. 


Body shorter and deeper than in Pt. oregonensis. Head similar, rather 
more depressed above. Mouth large, the maxillary reaching middle of 
eye. Lateral line moderately decurved, passing along the median line 
of the body between dorsal and ventrals. Dorsal inserted but little be- 
hind ventrals. Coloration dark; the sides somewhat clouded; fins 
plain. Head 33; depth 42. D. 9; A. 8; Lat. 1. 78. lL. 12 inches. 
Monterey, California. Perhaps not distinct from the foregoing. 

(Girard, Proc. Acad. Nat. Sci. Phila. 1856, 209, and U.S. Pac. R. R. Surv. x, 300.) 


357. BP. harford: Jor. & Gilb. 
Form of P. oregonensis, but more slender, the lateral line similarly 


much decurved. Seales much smaller thanin P. oregonensis. Caudal less 
deeply forked, the pectoral longer, reaching % to ventrals. Head 4; 


ores 
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depth 58. D.8; A. 7; scales 17-90-9; teeth 2, 5-4, 2. L. 30 inches. 
Sacramento River, with P. oregonensis, but less common in the markets. 
(Jordan & Gilbert, Proc. U. 8. Nat. Mus. 1881.) 


358. P. lucius Grd.—Colorado “ Pike”. 

Body slender, elongate, with long, slender, depressed head; the form 
and general appearance being that of Pt. oregonensis. Maxillary reaching 
past anterior margin of the eye. Eye small, 24 in snout, 7 in head. 
Lateral line very strongly decurved. Fins low, the dorsal evidently 
behind ventrals. Seales very small. Coloration plain, darker above. 
Head 33; depth 54. D.9; A.9; Lat. 1 104; teeth 2,4-5, 2. Colorado 
River; abundant. 

(Girard, Proc. Acad. Nat. Sci. Phila. 1856, 209, and U. S. Mex. Bound. Surv. Ichth. 
65.) 

101.—GIULA Baird & Girard. 
(Baird & Girard, Proc. Acad. Nat. Sci. Phila, 1853, 363: type Gila robusta B. & G.) 

Body elongate, little compressed, the back arched, especially in the 
adult; the caudal peduncle typically extremely long, slender, con- 
tracted, much narrower than the base of the caudal fin, which is widely 
forked, with its basal fulera very much developed. Head in typical spe- 
cies broad, depressed, its profile concave. Mouth large, horizontal, and 
overlapped by the broad snout. Dorsal fin behind the middle of the 
body, slightly behind ventrals. Anal basis short. Intestinal canal short. 
Seales very small, little imbricated, sometimes scarcely imbricate at all, 
longer than deep, especially posteriorly. No barbel. Pseudobranchie 
present. Teeth 2, 5-4, 2, close set, compressed and hooked, without 
grinding surface. Vertebre about 46 (5 or 6 more than usual in Squalius). 
Intestinal canal short; peritoneum dusky. Species of large size, the 
typical form remarkably unlike the usual Cyprinoid type, but varying 
through a series of intermediate forms directly into Squalius, so that 
the genus is hardly distinguishable by any definite technical character, 
unless the greater number of vertebre be found constant. (@ila, the 
name of the river where the typical species was first obtained.) 

* Head depressed anteriorly, the occipital region high, so that the profile is notably 
concave. 
359. G. elegams B. & G. 

The extreme species of this type. Body elongate, somewhat com- 
pressed, the region before the dorsal elevated, forming a sort of hump, 
the dorsal fin inserted on the downward slope of the back, so that its 
base is quite oblique. Caudal peduncle extremely long and slender, as 
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broad as deep, and nearly terete, its length (from end of anal to middle 
cf base of caudal) 14 times the length of the head, its least depth about 
one-seventh of its length, its extremity dilated and compressed. Head 
short, broad, the snout depressed and broadly rounded; the anterior 
part of the head from behind the eyes broad and depressed; the pos- 
terior part high, so that the profile forms a concave are. Mouth rather 
large, nearly horizontal, the upper lip on the level of the lower part of 
orbit, the maxillary extending to the front of the orbit, the lower jaw 
on all sides included. Skin of the lower jaw hard. Tye small, anterior, 
placed low, 5 in head. Isthmus narrow. Gill-rakers rather weak. 
Fins all long and faleate. Pectorals reaching ventrals. Caudal fin 
deeply forked, its lobes long and pointed, the upper somewhat the 
longer; the rudimental basal rays strong, about 12 in number on each 
sides. Seales scarcely imbricated at all, on the caudal peduncle hardly 
touching each other, on the sides of the body much longer than deep; 
their texture thin and membranaceous; scales on back and belly much 
smaller than those on the sides. Coloration bluish above, pale below. 
Head 5; depth5. D. 9; A. 10; scales 23-98-10; teeth 2, 4-5, 2. L. 12 
inches. Colorado and Gila Rivers. 

(Baird & Girard, Proc. Acad. Nat. Sci. Phila. 1853, 369; Girard, U. 8. Pac. R. R. 
Surv. x, 286: Leuciscus elegans Giinther, vii, 241.) 

360. G. robusta Baird & Girard. 

Body elongate, the back elevated and the head depressed as in G. 
elegans, but the caudal peduncle notably stouter, its least depth about 
one-third its length, 3% in the length of the head. Mouth large, the 
upper lip on the level of the lower part of the orbit, the maxillary reach- 
ing past the front of the orbit. Fins rather lower than in G. elegans, 
the pectorals in the male reaching the ventrals, but falling short in the 
female. Eye small, low, anterior, 5-8 in head. Lateral line much de- 
curved. Coloration plain. Head 4; depth 5. D. 9; A. 9; scales 
17-90-10; teeth 2, 5-4, 2. L. 12 inches. Rio Colorado and Rio Gila. 

(Baird & Girard, Proc. Acad. Nat. Sci. Phila. 1853, 368, and U. S. Pac. R. R. Surv. 
x, 285: Leuciscus robustus Giinther, vii, 241.) 

368. G. grahami Baird & Girard. 

General form of the preceding, with similar head and caudal pedun- 
cle, but with rather larger and more closely imbricated scales. Upper 
lip below level of eye, maxillary reaching front of orbit. Caudal fin less 
deeply forked, and pectorals not reaching nearly to ventrals. Colora- 
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tion plain, darker above. Head 32; depth 4$. D.9; A.9; Lat. 1. 82. 
Rio Gila and Colorado Bagin. 

(Baird & Girard, Proc. Acad. Nat. Sci. Phila. 1853, 389; Girard, U. S. Mex. Bound. 
Surv. Ichth. 61: Leuciscus grahami Giinther, vii, 242: Ptychocheilus vorax Girard, Proc. 
Acad. Nat. Sci. Phila. 1856, 209, and U. S. Pac. R. R. Surv. x, 301. The type of 
“vorax” examined by us is a true Gila.) 


362. G. affimis Abbott. 

A species allied to the preceding, described as follows: ‘The body is 
slender, tail greatly attenuated, head constituting something more than 
one-fifth of the total length. Eye rather small, subelliptical, its diam- 
eter 64 times in the entire length of the head. The posterior extremity 
of the maxillary extends to a vertical line drawn posteriorly to the an- 
terior edge of the orbit. Anterior margin of the dorsal fin nearer the 
base of the caudal than the extremity of the snout. Anterior margins 
of the ventral fins somewhat nearer the extremity of the snout than the 
base of the caudal. The lateral line is nearly concurrent with the ven- 
tral outline. The numbers of the fin-rays are: D. 10; P.16; V.8; A. 
9; C. 283.” (Abbott.) Dull violet above, pinkish below. Kansas River; 
Platte River. (We have some time since examined specimens from 
Platte River, and thought them distinct from G. robusta and G. grahami, 
but having lost our notes are unable to add to Dr. Abbott’s account.) 

(Abbott, Proc. Acad. Nat. Sci. Phila. 1860, 474.) 


363. G. gracilis Baird & Girard. 

Body slender, the back not much elevated, the caudal peduncle not 
very slender, about twice as long as deep. Head large, its upper pro- 
file not very strongly concave. Mouth large, terminal and oblique, the 
upper jaw scarcely longer than the lower, maxillary reaching past the 
front of the eye. Interorbital space broad. Pectorals falling consid- 
erably short of ventrals. Caudal deeply forked. Dorsal well behind 
ventrals. Head 34; depth 44. D.9; A.9; Lat. 1.88. Gila and Col- 
orado Rivers. 

(Baird & Girard, Proc. Acad. Nat. Sci. Phila. 1853, 369; Girard, U. S. Pac. R. R. 


Surv. x, 287: Leuciscus zunnensis Giinther, vii, 241.) 


** Head conical, scarcely depressed, the profile not concave. 
a. Belly sealed. 
364. G. emorii Baird & Girard. 
Body slender, the back not notably arched. Caudal peduncle very 
slender, its least depth about one-fifth its length. Head rather small, 
conic, scarcely depressed above the eyes, its profile continuous with that 
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of the back. Mouth small, nearly terminal, the maxillary not reaching 
to the front of the orbit. Eye rather large,@nterior, not placed low. 
Seales small, especially on the back and belly, the exposed surfaces 
longer than deep. Fins large; the pectorals reaching ventrals; the 
caudal deeply forked. Dorsal fin inserted nearer the top of snout than 
to the base of caudal. Head 44; depth 44. D.9; A.9; Lat. 1.98. Rio 
Gila. (Girard.) : 


(Baird & Girard, Proc. Acad. Nat. Sci. Phila. 1853, 388; Girard, U. S. Mex. Bound. 
Surv. Ichth. 62: Leuciscus emorii Giinther, vii, 242.) 


365. G. macrea Cope. 


Body rather slender; profile and interorbital region gently convex. 
Maxillary not reaching line of orbit. Caudal peduncle slender, its least 
depth 4 in head. Eye 5 in head. Pectorals not reaching ventrals. 
Dorsal behind ventrals. Silvery white; back narrowly dark-shaded ; 
pectoral fins pink. Head 4; depth 42. D.9; A. 10; scales 21-?-13; 
teeth 2, 5-4, 2. Green River (Rio Colorado). (Cope.) 

(Cope, Hayden’s Geol Surv. Wyom. 1870, 441, 1872. 
aa. Belly scaleless. 

366. G. seminuda Cope & Yarrow. 

Body moderately deep, with slender and tapering caudal peduncle, 
the least depth of which is about one-third its length. Back little ele- 
vated, not arched in front of dorsal. Head small, transversely convex, 
its profile continuous with that of the back and not*concave. Mouth 
rather small, oblique, terminal, the upper lip opposite the middle of the 
orbit, the maxillary not reaching the line of the orbit. Eye large, rather 
anterior, but not very low, its length 4 in head. Fins moderate. Dor- 
sal slightly behind ventrals. Brownish above, lower fins pink. Head 
5; depth 53. D. 10; A. 10; scales 21-98-12; teeth 2, 5-4, 2. L. 6 
inches. Rio Virgen, in Utah. (Cope.) This species forms a transition 
to Squalius and other normally formed Cyprinide. 

(Cope & Yarrow, Zoél. Wheeler’s Expl. W. 100th Mer. v, 666, 1876.) 


102.—SQUALIUS Bonaparte. 
Dace. 


( Telestes Bonaparte; Cheonda, Tigoma, Siboma, and Clinostomus Girard.) 


(Bonaparte, Fauna Italica, 1837, {| 6: type Cyprinus leuciscus L., the European 
“’Dace?’.) 


Body oblong, compressed or robust, covered with moderate or small 
seales, which are not closely imbricated. Lateral line complete, de- 
curved. Mouth large or small, usually terminal, the lips normal, with- 
out barbel. Teeth mostly 2, 5-4, 2, sometimes 2, 5-5, 2, or 1, 5-4, 2, 
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hooked, with narrow grinding surface or none. (Grinding surface 
present in Squalius leuciscds, obsolete in most of our species.) Anal 
basis short or somewhat elongate. Dorsal fin posterior, usually behind 
ventrals. Intestinal canal short. Size generally large. <A very large 
group, one of the largest current genera in ichthyology, represented by 
numerous species in the rivers of Europe, Asia, and North America. 
Most of our species have been poorly defined. The majority of Girard’s 
original types have been preserved, and the descriptions here given are 
mainly taken from them. Much larger series of each form are neces- 
sary before the species can be properly discriminated. Individual irreg- 
ularities in dentition are common in this genus. (From squalus, a 
shark; some early writers on ichthyology having called the typical spe- 
cies Squalus minor, for no evident reason.) 
The species may be divided as follows: 


*Teeth normally without grinding surface. 
tCaudal peduncle not very stout, its least depth not two-thirds the length of the 
head. 

¢ Mouth very wide, the lower jaw much projecting beyond upper, the upper lip 
on the level of the middle of the pupil, and the maxillary reaching to be- 
low the pupil; body elongate, compressed; dorsal well backward (CLI- 
NOSTOMUS) Grd')eec ts sericea Scie se elongatus, vandoisulus, estor, funduloides. 
tt Mouth moderate or small, terminal, oblique, the lower jaw little projecting, 
premaxillary below the level of the pupil, and the maxillary not reaching 

to the pupil. (T1GcoMa Grd.) 
a. Anal basis elongate, its rays 10-12....hydrophlox, tenia, montanus, humboldti. 

aa. Anal basis short, its rays 8 or 9. 

b. Seales in lateral line 50-65. 
cruoreus, ardesiacus, pandora, margaritus, gula, pulcher, 
egregius, lineatus, gracilis, conformis, bicolor, obesus, purpureus. 
bb. Scales in lateral line 65-80, an Al 
pulchellus, intermedius, aliciw, copei, niger, conspersus. 
tt Caudal peduncle very deep and compressed, its least depth nearly equal to the 
greatest depth of the head; dorsal over ventrals; scales rather large 
(Sao INe Crib tel) Comeeaacisob Hose EC arc Good eco ao Ceaer a canes. gibbosus. 
**Teeth with evident grinding surface. (SQUALIUS.) 
c. Robust species, the depth 3-34 in length; lateral line less than 60. 

rhomaleus, squamatus, atrarius, crassus. 
ce. Slender species, the depth 4-4} in length; lateral line 60-70 (CHEONDA 
Grd ere sae eee tesa cea eee n ore ceruleus, cooperi, nigrescens, modestus. 


* Teeth (normally) without grinding surface (various irregularities often present, so 
that the character has little value). 
tCaudal peduncle not very stout, its least depth not two-thirds the length of the 
head. 

t Mouth very wide, the lower jaw much projecting beyond upper, the upper 
lip on the level of the middle of the pupil, and the maxillary reach- 
ing to below the pupil; body elongate, compressed ; dorsal well back. 
(Clinostomus Girard.) 








*Girard, Proc. Acad. Nat. Sci. Phila. 1856, Qi: type Luxilus elongatus Kirtland 
(xAivos, to incline; 6rdo“a, mouth.) 
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367. 8. eclomgatus (Kirtland) J. & G.—Red-sided Shiner. 


Body elongate, compressed. Head long, rather pointed. Mouth very 
large, oblique; the lower jaw notably projecting, with a small knob at 
the symphysis; upper lip on the level of the pupil; maxillary extending 
to the middle of the orbit; posterior angle of opercle acute. Tye mod- 
erate, nearly 4 in head. Scales very small. Fins short and high, the 
dorsal somewhat behind ventrals. Lateral line decurved. Color dark 
bluish; the scales mottled with paler; sides with a broad black band; 
belly more or less silvery; the front half of the lateral band bright 
crimson in spring males; the belly and lower fins more or less reddened; 
a dark vertebral band. Head 4; depth 5. D.8; A.9; scales 10-70-5; 
teeth 2, 4-5, 2. L.5 inches. Great Lakes and Upper Mississippi Val- 
ley, chiefly from Pennsylvania to Minnesota. ‘ 


(Luxilus clongatus Kirtland, Rept. Zoél. Ohio, 169, and in Bost. Journ. Nat. Hist. 
ii, 3389: Leuciscus elongatus Giinther, vii, 245: Clinostomus elongatus Girard, Proc. Acad. 
Nat. Sei. Phila, 1856, 212: Gila elongata Jordan, 300: Clinostomus proriger Cope, Cypr. 
Penn. 375: Leuciscus proriger Giinther, vii, 245: Gila proriger Jordan, 300 (may be a 
different species; sides more compressed and more silvery; Lat. 1. 63; teeth 2, 4-5, 1; 
common, with the other.) 


368. 8S. vanmdoisulus (Val.) Jor & Gilb. ; 

Body oblong, deep and compressed. Head rather large. Mouth 
large, oblique, the lower jaw projecting, and the mandible extending 
to the pupil. Eye moderate, 34in head. Lateral line decurved. Color 
bluish green; some of the scales of the back irregularly darker, pro- 
ducing a mottled appearance; no dark lateral band; males in spring 
with the region behind the head and above the pectorals as far back 
as the anal of a bright rose-red, brightest anteriorly. Head 32; depth 
33. D.9; A. 8; Lat. 1. 53; teeth 2, 5-5, 2. L.5 inches. Virginia to 
Georgia; abundant. 

(Leuciscus vandoisulus Cuy. & Val. xvii, 317: Clinostomus affinis Girard, Proc. Acad. 
Nat. Sei. Phila. 1856, 212: Leuciscus vandoisulus Giinther, vii, 256: Leuciscus affinis 
Gunther, vii, 257: Clinostomus affinis Cope, Journ. Acad. Nat. Sci. Phila. 1868, 228: 
Gila vandoisula Jordan & Brayton, Bull. U. Si Nat. Mus. xii, 24.) 

369. S. estor Jordan & Brayton. 

Body elliptical-elongate, compressed, the caudal peduncle rather long, 
but not so long as head. Head very long and large, flattish, but not 
broad above. Mouth larger than in any other of our Cyprinidae, very 
oblique, the upper jaw on the level of the pupil, the maxillaries ex- 
tending to opposite the middle of the orbit, the length of the gape a 
little more than half the length of the head, the lower jaw considerably 
the longer. Eye rather large, less than snout, 4 in head. Scales mod- 
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erate. Lateral line strongly decurved; 23 series of scales in front of 
dorsal fin. Tins high. Color dark olive above, many scales irregularly 
darker; sides silvery; no dark lateral band; a broad shade of deep 
rose-color along the sides in spring males, below which most of the 
belly is bright crimson, these red colors brightest anteriorly. A nar- 
row, dark lateral streak like a pencil-mark, from head to tail, overlaid 
by the scales. Head 33; depth 44. D.8; A. 8; seales 8-50-5; teeth 
2, 5-4, 2. L. 4 inches. "Cumberland and Tennessee Rivers. 


(Gila estor Jordan & Brayton, Bull. U. S. Nat. Mus. xii, 66: Gila estor Jordan, 300.) 


370. S$. funduloides (Grd.) Jor. & Gilb. 


Body rather elongate, somewhat compressed, with arched back and 
rather slender caudal peduncle, the latter longer than head. Head 
moderate, smaller than in any of the preceding species. Mouth as in 
the preceding, but less deeply cleft. Eye large, 3 in head. Dusky 
above; a dark lateral band, with a narrower pale streak above it; belly 
and lower part of head yellowish, red in males in spring. Head 43; 
depth 44. D. 8; A. 8; scales 9-48-4; teeth 2, 5-4,2. Streams tribu- 
tary to Chesapeake Bay, south to North Carolina. (Cope.) 

(Clinostomus funduloides and carolinus Grd. Proc. Acad. Nat. Sci. Phila. 1856, 212: 


Clinostomus funduloides Cope, Cypr. Penn. 376: Leuciscus funduloides Giinther, vii, 256.) 


tt Mouth moderate, terminal, oblique, the lower jaw little projecting, the premaxillary 
below the level of the pupil, and the maxillary not reaching to pupil. (Tigoma 
Girard. *) 


a. Anal basis elongate, its rays 10-12. 
374. S. hydrophiox (Cope) Jor. & Gilb. 


Body rather slender. Head small; front straight. Mouth rather small, 
oblique, the maxillary just reaching line of orbit, lower jaw projecting. 
Kye small, 5 in head, 14 in interorbital width. Anal fin long. Color 
Olive above, with a dusky lateral border, below this a crimson band, 
and still lower a blackish band, which runs above the lateral line to the 
base of the caudal fin; cheeks, sides, and belly crimson anteriorly in 
males, silvery in females. Head 43; depth 44. D. 8; A. 11; scales 
15-58-7; teeth 2,5-4,2. L.Ginches. Blackfoot Creek, Idaho. (Cope.) 
A species intermediate between the typical Clinostomi and the Tigome, 
closely related to S. montanus, ete. 


(Clinostomus hydrophlox Cope, Hayden’s Geol. Surv. Mont. 1871, 475, 1872.) 





*Girard, Proc. Acad. Nat. Sci. Phila. 1856, 205: type Gila puchella B. & G. (A 
coined name. ) 
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372. S. taemim (Cope) J. & G.—Leather-sided Minnow. 

Body rather elongate, but deep and compressed, formed as in Clino- 
stomus proper. Head rather small, short, compressed, but broad above, 
the jaws equal. Mouth oblique, short, the maxillary reaching the front 
of the orbit, the upper lip opposite middle of orbit. Eye large, 3} in 
head, equal to interorbital space. Lateral line decurved; 33 scales in 
front of the dorsal fin. Coloration greenish silvery; the back dusky; a 
blackish lateral band, between two silvery stripes; the lateral band and 
below bright orange, red in the males. Head 44; depth 4. D.9; A. 
10 or 11; scales 12-58-5. L. 3-5 inches. Salt Lake Basin; abundant 
in Provo River. Very close to the next, differing in shorter anal and 
rather deeper body. 


(Clinostomus tenia Proc. Amer. Phil. Soe. Phila. 1874, 133: Gila tenia Cope, Zool. 
Wheeler’s Expl. W. 100th Mer. v, 658.) 


373. S. momtamws (Cope) J. & G. 

Body rather slender. Muzzle decurved, obtuse, but less so than in 8S. 
tenia. Jaws equal; end of maxillary extending beyond margin of orbit. 
Kye large, 35 in head, equal to interorbital space. Anal fin elongate. 
Lateral line decurved. Olive above; a dark lateral band; sides crimson 
inmales. Head 4; depth4. D.9; A.12; scales 12-56-6. 1.34 inches. 
Idaho to Arizona; abundant in the Utah Basin, with the preceding. 


(Clinostomus montanus Cope, Hayden’s Geol. Surv. Mont. 1871, 476, and Proc. Acad. 


Nat. Sci. Phila. 1874, 136: Gila montana Cope, Zod]. Wheeler’s Expl]. W. 100th Mer. v, 
657.) 


374M. S&S. Inuumboldta (Grd.) J. & G. 


Body short and deep. Head moderate. Mouth terminal, oblique, 
the cleft rather short, the maxillary reaching front of eye. Eye large,.4 
inhead. Lateral line little decurved. Dorsal fin rather behind ven- 
trals. Anal fin rather elongate. Color bluish; sides with two dusky 
lateral bands. Scales large. Head 4; depth 3. D. 8; A. 12; scales 

2-56-8; teeth 2, 4-5, 1. Humboldt Riwer, Nevada. 


(Tigoma humboldti Grd. Proc. Acad. Nat. Sci. Phila. 1856, 206, and U.S. Pac. R. R. 
Surv. x, 291.) 


aa. Anal basis short, its rays 8-9. 
b. Seales in lateral line 50-65. 
375. 8. cruoreus J. & G. 

Body moderately elongate, symmetrical, not strongly compressed. 
Head broad, rounded above, maxillary reaching front of eye. Eye 
rather large, 44 in head. Lateral line running low. Dorsal a little 
behind ventrals, scarcely nearer base of caudal than snout. Caudal 
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evenly forked. Pectorals short, not reaching nearly to ventrals; ven- 
trals to vent. Dusky bluish; sides dark; a red spot at bases of ven- 
trals and anal. Head 4; depth 4. D.9; A. 8; scales 11-56-6; teeth 
2, 5-4, 2. L.6inches. Utah Lake. 

(Jordan & Gilbert, Proc. U.S. Nat. Mus. 1880, 461.) 
376. S. ardesiacus (Cope) J. & G. 

Body rather stout, compressed. Head heavy, muzzle short. Mouth 
short, very oblique, the jaws about equal, the maxillary reaching past 
the front of the large eye. Eye4in head. Pectoral fin long, nearly ~ 
reaching anal. Olivaceous above; a narrow dark lateral band, follow- 
ing the direction of the back. Anal fin short. Head 34; depth 4}. 
D. 8; A. 8; scales 17-63-8; teeth 2,5-4,2. L.4inches. Exact locality 
unknown; probably Nevada. 

(Gila ardesiaca Cope, Zoél. Wheeler’s Expl. W. 100th Mer. v, 660.) 

377. S. pandora (Cope) J. & G.—Chub of the Rio Grande; Pescadito. 

Body fusiform. Head small, broad and rather flat at the muzzle. 
Jaws equal, maxillary not reaching line of orbit. Eye small, 64 in head. 
Dorsal fin posterior. Silvery, darker above. A broad, ill-defined lateral 
band. Physiognomy of Ceratichthys rather than of Squalius. Head 4; 
depth 44. D. 8; A. 8; seales 17-61-9 (17-59-10 to 18-65-11); teeth 
normally 2, 5-4, 2, sometimes 2, 4-4, 2, or even 1, 4-4, 1, in abnormal or 
immature specimens; the second tooth sometimes with a small grinding 
surface. L. 8 inches. Rio Grande region. ‘The most abundant fish 
in New Mexico,” and quite variable in characters usually very constant 
among these fishes. 

(Clinostomus pandora Cope, Hayden’s Geol. Sury. Mont. 1871, 475.) 

378. S. margaritus (Cope) J. & G. 

Body stout and thick, little compressed, the back somewhat elevated. 
Caudal peduncle thick. Head blunt, thick and rounded. Mouth small, 
terminal, oblique, the upper lip below the orbit, the maxillary not reach- 
ing the line of the orbit. Eye rather large. Scales rather small. Lat- 
eral line decurved. Fins rather large. Dorsal fin posterior. Colora- 
tion above dusky olive; sides plumbeous silvery; belly white, crimson 
in spring males; snout dusky; fins plain; scales punctate. Head 4; 
depth 4. D. 8; A. 8; scales 11-58-8; teeth 2, 5-4, 2. L. 3 inches. 
Susquehanna River. A handsome fish, quite unlike any other American 
species, resembling most Phowinus neogaus. 


(Clinostomus margarita Cope, Cypr. Penn. 1866, 377: Leuciscus margarita Giinther, 
vii, 246.) 
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879. 8. sulla (Cope) J. & G. 

Body rather robust, heavy anteriorly. Head large, with wide front 
and broad, oblique mouth; maxillary reaching front of eye. Eye 5 
in head, 2 in interorbital width. Dorsal fin posterior. Color dusky 
above; belly silvery; axils of fins crimson in males. Head 34; depth 
42. D.8; A. 8; scales 16-60-11; teeth 2, 5-4, 2. L.7 inches. New 
Mexico. (Cope.) 

(Gila gula Cope, Zobl. Wheeler’s Exp]. W. 100th Mer. v, 661.) 


380. &. pulcher (Grd.) Jor. & Gilb. 

Body rather slender, little compressed. Head rather long and pointed. 
Mouth oblique, terminal, the jaws about equal, the maxillary barely 
reaching the front of eye. Scales moderate. Lateral line decurved. 
Fins large. Dorsal behind ventrals, its tip when depressed reaching 
the posterior base of the anal. Pectorals nearly reaching ventrals. 
Coloration brilliant; dusky above; sides and belly golden (red in life?); 
sides with a vague dusky band. Head 34; depth 44. D. 8; A. 8; 
seales 13-63-7; teeth 1, 4-4, 1, without grinding surface. L. 6 inches. 
Chihuahua River. A handsome species, resembling Squalius ceruleus, 
but with the fins larger and the number of teeth different. Although 
Girard places this fish among the Tigome with grinding surface on the 
teeth, we are unable to find such surface on his typical specimens. 
All that we have examined have the teeth sharp, and 1, 4-4, 1. If this 
dentition is constant, it may be necessary to refer S. pulcher to a difter- 
ent genus. 

(Tigoma pulchra Girard, Proc. Acad. Nat. Sei. Phila, 1856, 207, and U.S. Mex. Bound. 
Surv. Ichth. 65.) 

381. 8S. egregius (Grd.) J. & G. 

Body rather elongate, subfusiform. Head moderate. Snout thick- 
ish, subconical. Mouth oblique, the jaws equal, the maxillary reaching 
front of orbit. Eye moderate, 44 in head. Lateral line not much de- 
eurved. Color bluish black; sides with two irregular bands of dark 
spots; the interspace red in males. Head 4; depth 4. D.8; A.9; Lat. 
]. 65. Great Basin; exact locality unknown. 

( Tigoma egregia Grd. U. S. Pac. R. R. Surv. x, 291.) 

382. S. limeatus (Grd.) J. & G. 
Body elongate, subfusiform. Head moderate. Snout subconical. 


Mouth oblique, lower jaw somewhat included, maxillary reaching to 
orbit. Dorsal fin posterior. Scales small. Lateral line with an open 
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curve, running unusually low. Yellowish; above dusky, with darker 
spots and narrow dark lines. Head 44. D.8; A. 8. Utah Basin; ex- 
act locality not known. (Girard.) 

(Tigoma lineata Girard, Proc. Acad. Nat. Sci. Phila. 1856, 206, and U. 8. Pac. R. R. 
Surv. x, 292.) 

383. 8S. gracilis (Grd.) J. & G. 

Described as still slenderer and with still smaller scales than in SN. 
lineatus. Lateral line little decurved. Snout subconical, rather short. 
Coloration plain, dusky above, paler below. D.8; A.7. Exact locality 
unknown; probably from Utah. (Girard.) 


(Tigoma gracilis Grd. Proc. Acad. Nat. Sci. Phila. 1856, 206.) 
384. 8S. comformis (B. & G.) J. & G. 


Body robust, rather elevated. Head moderate, the mouth rather 
small, oblique, maxillary not quite reaching eye. Eye moderate, nearly 
5 in head. Dorsal fin considerably behind ventrals. Scales large. 
Lateral line decurved. Purplish brown above, yellowish below. Head 
34; depth 35. D.8; A. 8; scales 9-52-5; teeth 2,4-?,?. L.4 inches. 
Tulare Valley, California. 

(Lavinia conformis B. & G. Proc. Acad. Nat. Sci. Phila, 1854, 137: Tigoma conformis 
Grd. U.S. Pac: KR. KR. Surv..x, 289:) 

385. 8. bicolor (Girard) J. & G. 

Body robust, heavy anteriorly, tapering backward. Head long. 
Mouth large, the maxillary reaching to the eye. Eye small, 6 in head. 
Scales rather large. Lateral line decurved. Dorsal fin inserted almost 
directly over ventrals. Fins rather small. Dusky above, sides and 
below silvery. Head 33; depth 33%. D.8; A. 85 scales 13-64-6; teeth 
2, 50-5, 2. L.12 inches. Klamath Lake, Oregon. 

(Tigoma bicolor Grd. Proc. Acad. Nat. Sci. Phila. 1856, 206, and U. 8S. Pac. R. R. 
Surv. x, 289.) 

386. S. obesus (Gii.) J. & G. 

Body short and compact, the caudal peduncle rather slender. Head 
small, the snout short and rounded. Mouth moderate, maxillary reach- 
ing to eye. Eye moderate, 44 in head. Dorsal fin smaller than anal, 
nearly median. Scales moderate. Lateral line little deflected. Bluish 
gray above, yellowish below. Head 44. D.8; A.9. Salt Lake Valley. 
(Girard.) 


(Tigoma obesa Grd. Proc. Acad. Nat. Sci. Phila, 1856, 206, and U.S. Pac. R. R. Sury. 
mm, 290.)) 
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387. S. purpurews (Grd.) Jor. 

Stout and compressed. Head long. Lateral line decurved. Dorsal 
fin slightly behind ventrals. Fins all small. Blackish above, pale be- 
low. Head 34; depth 33. A. 8; scales 13-62-8; teeth 2, 4-?,?. San 
Bernardino, Mexico. 

(Tigoma purpurca Grd. Proc. Acad. Nat. Sci. Phila. 1856, 206.) 


bb. Seaies in lateral line 65-80. 


388. 8. pulchelilus (B. & G.) J. & G. 

Body long and slender, the caudal peduncle rather narrow, but not 
specially contracted. Head slender, rather pointed. Mouth moderate, 
somewhat obiique, the maxillary scarcely reaching to the eye. Lateral 
line strongly decurved. Fins high, the dorsal somewhat behind ven- 
trals. Eye 43 in head. Grayish; two dusky lateral streaks; belly 
white. Head 4; depth 44. D.8; A. 8; Lat. 1. 66; teeth 2, 5-4, 2. Rio 
Mimbres, a tributary of Lake Guzman, in Mexico. 

(Tigoma pulchella Baird & Girard, Proc. Acad. Nat. Sci. Phila. 1854, 29: Tigoma 
pulchella Grd. U. 8S. Mex. Bound. Surv. Ichth. 62.) 

339. S. imtermedius (Grd.) J. & G. 

‘“‘ Intermediate between S. pulchellus and S. purpureus, much nearer 
the former than the latter.” Similar to the preceding. The caudal pe- 
duncle slender. Dorsal fin somewhat behind ventrals. Fins small. 
Coloration silvery, with dark dots. Head 33; depth 4. D. 8; A.9; 
scales 15-73-9. Rio Gila. 

(Tigoma intermedia Grd. Proc. Acad. Nat. Sei. Phila. 1856, 206.) 

390. S. alicia Jouy. 

Body elongate, little compressed, the dorsal and ventral outlines 
similar. Head short, rather stout, its breadth 2 its length. Snout 
rounded, jaws equal, the maxillaries reaching front of eye. Eye 4 in 
head. Pectoral fin as long as head, not reaching ventrals. Dark 
plumbeous above, with a median steel-blue lateral band; belly pinkish; 
cheeks silvery. Head 44; depth4§. D.8; A.8; scales minute, 18-80-15. 
Utah Lake. 


(Jouy, Proc. U. S. Nat. Mus. 1881, x.) 


394. 8. copei Jordan & Gilbert. 

Body comparatively elongate and compressed, the caudal peduncle 
long and rather slender. Head short, rather broad and flattish above, 
the interorbital space convex and broader than the eye. Eye moderate, 
as long as snout, 35-4 in head. Mouth rather small, low, terminal, ob- 
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lique, the premaxillary just below the level of the pupil, the maxillary 
reaching to just below the level of the eye. Dorsal fin inserted some- 
what behind ventrals. Pectorals short, not reaching nearly to ventrals, 
the latter not to the vent. Scales very small. Lateral line somewhat 
decurved. Bluish olive above, with dark points ; a dusky lateral shade ; 
fins nearly plain; axils red in the males. Head 4}; depth 33. D.8; 
A. 8; scales about 19-80-12; teeth 2, 5-4, 2, typically without grinding 
surface, but subject to an unusual amount of irregularity, occasionally 
2, 4-4, 1 or 2, and sometimes with grinding surface. L.6 inches. Rio 
Grande and basin of Utah; very abundant. Described from specimens 
from Bear River, Wyoming. 

(Gila egregia Cope, Zo]. Wheeler’s Expi. W. 100th Mer. v, 662 (not Tigoma egregia 
Girard, as Girard’s original specimens have Lat. 1. 65); Jor. & Gilb. Proc. U. S. Nat. 
Mus. 1880, 461.) 

392. S. miger (Cope) J. & G. 

Body robust, the back elevated anteriorly, the caudal peduncle short- 
ish and not very stout. Occiput depressed. Head large. Eye rather 
large, 5 in head. Mouth large, moderately oblique, the lower jaw in- 
cluded, the maxillary extending to the pupil. Fins small, the dorsal 
well backward. Scales small, posteriorly smaller and more crowded. 
Lateral line little decurved. Color dusky, the scales with black dots. 
Head 33; depth 33. D. 8; A.8; Lat. 1. 80; teeth 2, 4-5, 2, said by 
Girard to have a developed grinding surface, which, however, we are 
unable to find. Rio Gila. A well-marked species, approaching the 
genus Gila. 


(Gila gibbosa B. & G. Proc. Acad. Nat. Sci. Phila. 1854, 28: Tigoma gibbosa Girard, 
Proc. Acad. Nat. Sci. Phila. 1856, 207, and U.S. Mex. Bound.,Surv. Ichth. 64: ? Gila 
nigra Cope, Zool. Wheeler’s Expl. W. 100th Mer. v, 653. The name gibbosa is, unfor- 
tunately, preoccupied.) 


393. S. conspersus (Garm.) J. & G.* 

Form of 8S. niger. Profile of head concave, maxillary reaching front 
of orbit. Pectorals extending three-fourths distance to ventrals, which 
reach vent. Brown above; scales of back and sides speckled with 
darker; an obscure dusky lateral shade. Head 3%; depth 3%. D.8; A. 
8; ‘teeth 4, 1-1, 4, clawed”; scales 13-69-9. Nazas River. (Garman.) 

(Gila conspersa Garman, Bull. Mus. Comp. Zodl. viii, 1881, 91/) 


ttCaudal peduncle very deep and compressed, its depth nearly equal to the depth 
of the head; dorsal over ventrals; scales rather large. (Siboma Girard.) 


394. S. gibbosus (Grd.) J. & G.—Mullet; Chub. 
Body short, deep, compressed, the antedorsal region arched, the 
eaudal peduncle nearly as deep as long, about as deep as the head. 
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Head conic, the profile steep, the muzzle short and rather pointed. 
Mouth small, oblique, the jaws nearly equal, the upper lip on the level 
of the lower part of the pupil, the maxillary scarcely reaching to front 
of eye; isthmus very narrow; preorbital nearly as deep as long. Eye 
small, anterior, 5 in head. Fins low. Dorsal fin opposite ventrals, 
nearer caudal than snout; caudal fin short, little forked, scarcely broader 
than the very deep caudal pedunele, the spines of the caudal vertebrie 
very strong. Scales large, rather closely imbricated, their exposed sur- 
faces rather deeper than long; 26 scales before dorsal. Lateral line 
decurved. Color brownish; sides white; young spotted above; scales 
everywhere with dark dots; fins plain. Head 44; depth3. D.8; A.38; 
scales 9-56-7; teeth 2, 5-4,2. L.12 inches. Rivers of California; very 
abundant. One of the most peculiar of our Cyprinidae, but hardly consti- 
tuting a distinct genus. 


(Lavinia crassicauda Baird & Girard, Proc. Acad. Nat. Sci. Phila. 1854, 137 (August): 
Siboma crassicauda Girard, Proc. Acad. Nat. Sci. Phila. 1856, 208, and U. 8. Pac. Rh. 
R. Sury. Fish. 296: Leuciseus crassicauda Giinther, vii, 243: Leuciscus gibbosus Ayres, 
Daily Placer Times and Transcript, May 30,1854: Lavinia gibbosa Ayres, Proc. Cal. 
Acad. Sci. 1854, 20. ) 


** Teeth with evident grinding surface.* (Squalius.) 
ce. Robust species; depth 3 to 34 in length; lateral line less than 60. 


395. S. rhomaleus Jor. & Gilb. 

Body very robust, elevated anteriorly, the sides compressed, although 
the back is very broad. Head broad, the profile concave as seen from 
the side, the interorbital space flattish, scarcely raised above the eye. 
Snout broad, elevated at tip, premaxillary on the level of pupil. Mouth 
very oblique, the mandible much projecting, maxillary reaching front of 
eye. Eye small, anterior, 13 in snout, 7 in head; isthmus very narrow. 
Seales large, subequal, broadly exposed, firm. Lateral line decurved. 
Dorsal nearly median, inserted directly over ventrals. Caudal evenly 
forked, the peduncle long and deep. Pectorals short, extending three- 
fifths the distance to ventrals, ventrals about to vent. Lower fins short. 
Color blackish ; everywhere dark. Head 34; depth 3$. D. 9; A. 8; 
scales 10-55-5; teeth 2, 5-4, 2, short and stout, one of them with grinding 
surface. L. 12inches. Utah Lake. One of the largest and best marked 
species. 

(Jordan & Gilbert, Proc. U. S. Nat. Mus. 1880, 461.) 








*A variable character in this group. 
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396. 8. squamatus (Gill) J. & G. 

Body very robust, subovate, compressed. Head large and _ long, 
conical. Mouth rather large, oblique, terminal, the maxillary reaching 
front of orbit, the upper lip on the level of the lower part of the eye. 
Eye moderate, anterior, 53 in head. Dorsal fin small, inserted poste- 
riorly, but directly over the ventrals. Scales moderate, suborbicular, 
widely exposed. Color dark or blackish; the seales all margined with 
black; fins dusky. Head 34; depth 3. D. 8; A. 8; scales 10-53-6; 
teeth 2, 5-4,2. L.Sinches. Salt Lake Basin. 

(Tigoma squamata Gill, Proc. Bost. Soc. Nat. Hist. 1861, and Ichth. Capt. Simpson’s 
Expl. 1876, 405.) 

397. S. atrarius (Grd.) Jor. & Gilb.—Utah Mullet; Chub of Utah Lake. 


Body rather stout, the caudal peduncle not slender. Head moderate, 
subconical. Mouth anterior, quite small, the maxillary not reaching to 
the eve. Eye small, 54 in head. Fins quite small. Dorsal fin nearly 
or quite over the ventrals. Scales large, not much imbricated, 25 be- 
fore dorsal. Lateral line decurved. Olivaceous, blackish above, the 
color formed of small black points. Head 4; depth 34. D.9; A. 8; 
scales 11-57-6; teeth 2, 5-4, 2, usually with evident grinding surface, 
although placed by Girard and Cope in Stboma, which wants such sur- 
face. L.20inches. Utah Basin. Very common in Utah Lake. A large 
species, used as food, and very destructive to young trout. 


(Siboma atraria Grd. Proc. Acad. Nat. Sci. Phila. 1856, 208, and U. S. Pac. R. R. 
Surv. x, 297: Siboma atraria and yar. longiceps Cope, Zod]. Wheeler’s Expl. W. 100th 
Mer. v, 667.) 


398. 8. crassus (Grd.) Jor. & Gilb. 


Body robust. Head rather small, the snout short and depressed. 
Mouth moderate, oblique, the maxillary not reaching to the eye. Eye 
sinall, 6 in head. Dorsal fin inserted slightly behind ventrals. Scales 
moderate, broadly exposed. Dusky above, sides and below paler. Head 
4; depth 3f. D. 8; A. 8; scales 10-57-7; teeth 2, 5-4, 2, with narrow 
grinding surface. L. 10 inches. Sacramento River, California. 

(Tigoma crassa Grd. Proc. Acad. Nat. Sci. Phila. 1856, 207, and U.S. Pac. R. R. Surv. 
XK, 293: ) 
cc, Slender species, the depth 4-4} in length; lateral line 60-70. (Cheonda* Grd.) 
399. S. coeruleus (Grd.) Jor. & Gilb. 


Body slender, subfusiform. Head slender, the snout long, conical, 





* Cheonda Girard, Proce. Acad. Nat. Sei. Phila. 1856, 207: type Cheonda cooperi Grd. 
(\ coined name.) 


sull. Nat. Mus. No. 16——16 
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rather flattened above. Jaws equal, the maxillary reaching to orbit. 
Dorsal fin inserted behind ventrals. Anal fin quite small. Scales 
rather small. Dusky bluish above, pale below; scales everywhere with 
fine punctulations. Head 33; depth 44. D. 9; A. 7; scales 13-61-17; 
teeth 2, 5-5, 2, with narrow grinding surface. Lost River, Oregon. 

(Cheonda cerulea Grd, Proc. Acad. Nat. Sci. Phila, 1856, 207, and U.S. Pac. R. R. 
Surv. Fish. 295.) 


400. 8S. cooperi (Grd.) Jor. & Gilb. 


Body elongate, subfusiform. Head moderate, the snout thickish, 
subeonical, slightly projecting. Mouth oblique, the maxillary not quite 
reaching to the eye. Eye large, 44 in head. Fins large, the anal no- 
tably so. Dorsal somewhat behind ventrals. Coloration plain, rather 
pale. Head 44; depth 44. D.8; A.10; Lat. 1. 63. Columbia River. 

(Cheonda cooperi Grd. Proc. Acad. Nat. Sci. Phila. 1856, 207, and U. 8. Pac. R. R. 
Sury. Fish. 294: Leuciscus coopert Giinther, vii, 243.) 


408. S. migrescems (Grd.) vor. & Gilb. 


Body rather elongate, subfusiform. Head long and rather pointed. 
Caudal peduncle long. Mouth terminal, oblique, the maxillary scarcely 
reaching to eye. Snout prickly in male specimens. Fins moderate, the 
dorsal slightly behind ventrals. Color very dark, the sides with black 
spots, the scales with fine punctulations. Head 33; depth 4. D. 8; 
A.7; scales 16-70-10; teeth 2, 4 (-5,27?). Boca Grande and Janos 
River. 

(Tigoma nigrescens Grd. Proc. Acad. Nat. Sci. Phila, 1856, 207, and U.S. Mex. Bound. 
Surv. Ichth. 64.) 


402. S. modestus (Garm.) J. & G. 

Brownish, paler below; flanks not lustrous as in S. nigrescens. Form 
moderately stout, the outlines regular. Dorsal behind ventrals, its free 
border convex. Anal truncate. Distinguished from S. nigrescens by 
the greater length and the shape of the head, and a difference in the 
position of the dorsal. Head 34; depth 3}. D.8; A.8; scales 14-65-9. 
Saltillo, Coahuila. 


(Cheonda modesta Garman, Bull. Mus. Comp. Zo61. viii, 92, 1881.) 
103.—PHOXINUS Agassiz. 
Minnows. 


(Agassiz, Mém. Soc. Nat. Hist. Neufchatel, i, 37, 1337: type Cyprinus phoxinus L.= 
Phoxinus levis Ag.; the common ‘‘Minnow” of Europe.) 
Body stout. Mouth normal, without barbel. Teeth 2, 5-5, 2, or 2, 


5-4, 2, hooked, without grinding surface. Scales usually small, little 
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imbricated. Lateral line incomplete or wanting. Dorsal fin behind 
ventrals. Anal basis short. Species of small size and brilliant colora- 
tion; found both in Europe and America. (goFives, a minnow; from 
gosés, tapering.) 

*Seales very small, 75-90 in the lateral line. 


403. P. meogzus Cope. 

Body short and thick, little compressed, the back little elevated. 
Head very large and broad, the muzzle blunt. Mouth moderate, quite 
oblique, the lower jaw projecting; maxillary reaching to beyond front 
of orbit; upper lip on the level of the middle of the pupil. Fins mod- 
erate. Dorsal well backward, much nearer caudal than snout, some- 
what behind ventrals. Pectorals large. Scales very small, almost 
imbedded in the skin. Lateral line decurved, very short, not extend- 
ing to ventrals. Back and belly scaly. Eye large, 35 in head. Color 
very dark; back plain, almost black; a black band through snout and 
eye to caudal; above this a pale band; below this abruptly white; belly 
and lower fins crimson in spring males; pectorals dusky. Head 33; 
depth 44. D. 8; A. 8; scales 18-80-11; teeth 2, 4-5, 2. I. 3 inches. 
Michigan to Iowa; not common. 

(Cope, Cypr. Penn. 1866, 375, Giinther, vii, 247.) 


** Scales moderate, 40-45 in the lateral line. 


404. P. lamumeus Jordan & Gilbert. 


Body moderately stout, slenderer and more compressed than in P, 
neogeus. Head rather short and deep, the upper outline rounded, the 
muzzle rather blunt. Kye large, 34 in head. Mouth small, oblique, the 
Jaws about equal, the upper lip on the level of the pupil, the max- 
illary extending to the front of the orbit. Scales much larger and more 
loosely imbricated than in the other species. Back and belly scaled. 
Lateral line short, decurved, on 14 scales, not reaching base of ventrals. 
Fins small, the dorsal well backward. Back dark; a black lateral band, 
formed of dark specks; above this a pale band ; the belly below this pale; 
bright scarlet red in the males in spring. -Head4; depth4. D.8; A. 8; 
scales 7-43-5; teeth 2, 4-5, 2. lL. 25 inches. Tennessee River. 

(Jordan & Gilbert, Man. Vert. E. U.S. ed. 2, 1878, 303; Jordan & Brayton, Bull. 
U.S. Nat. Mus. xii, 66.) 

405. P. milnerianus Cope. 

“Form elongate, chin slightly beyond upper lip. Pharyngeal teeth 

2, 5-4, 2. Scales in 15 longitudinal rows between the dorsal and ven- 
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tral fins. Diameter of orbit equal to length of muzzle, and entering 
length of head 34 times. The latter enters the length to origin of the 
caudal fin 4 times. The greatest depth enters the same 54 times. The 
dorsal fin originates above a point behind the entire base of the ven- 
trals. Radii: D. 1,8; A.I,8. The mouth is rather large, the extrem- 
ity of the maxillary bone extending nearly to the line of the pupil of the 
eye. The head is rather flat above and wide, the parietal width being 
about one-third the length between the last dorsal ray and the base of 
the caudal. The distance to which the lateral line extends is unknown, 
because the scales of the posterior part of the body wre lost. Color 
brownish olive above, below silvery; a black band, not well defined on 
the borders, extends from the end of the muzzle to the base of the cau- 
dal fin, where it terminates in a black spot; a reddish spot at the base 
of the anterior dorsal rays; muzzle dark.” (Cope.) L.24inches. Upper 
Missouri River. ‘This species differs from P. neogeus in its slender form 
and the small number of rows of scales.” 
(Cope, Amer. Nat. July, 1879, 440.) 


*** Scales large, 35-40 in the lateral line. 
406. P. phiegethomtis (Cope) Jor. & Gilb. 


Body short and deep. Mouth very oblique, the jaws even, the maxil- 
lary reaching front of theeye, which is rather large. Dorsal behind ven- 
trals. Lateral line entirely wanting (in the typical examples; probably 
more or less developed in the adult, perhaps complete, in which case 
the species is a Telestes). Olivaceous; a broad plumbeous lateral band; 
a dusky dorsal line; belly golden. Head 4; depth 34. D. 7; A. 8; 
scales 11-37; teeth 1, 5-4,2. L.15$inches. Beaver River, Utah. (Cope.) 


(Clinostomus phlegethontis Cope, Proc. Amer. Phil. Soc. Phila, 1874, 137: Gila 
phlegethontis Cope, Zo6l. Wheeler’s Expl. W. 100th Mer. v, 657.) 


104.—LEUCUS Heckel. 
Roaches. 


(Myloleucus Cope; ?Algansea Girard; not Lencus Kaup, 1824, a nominal genus of 
Laride, the word Lencus being a misprint for Leucus. ) 


(Leucos Heckel, Russeggers’ Reisen, i, 1038, 1843: type Leucos cisalpinus Heckel.) 
Body stout, compressed. Mouth normal, oblique; no barbel. Teeth 
4-5* or 5-5, hooked, with narrow grinding surface, the lower usually on 


* Teeth 4-4 in the type of Leucus tincella. 
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- a prominent raised prominence of the bone. Scales moderate. Lateral 
line continuous, decurved. Anal basis short. Abdomen not compressed. 
Intestinal canal not elongate. Species numerous in Europe, Asia, and 
America. This genus is very closely allied to the European Leuciscus 
Cuvier, differing in the presence of teeth 5-5 or 5-4, instead of 6-5 or 
6-6. The name finally to be adopted for this group, if admitted as dis- 
tinct, is uncertain. (4:vzos, white.) 


a. Teeth 4-4,* with entire edges. (Algansea Girard.t 
D> 


407. L. timcella (Val.) J. &G. 

Body stoutish. Head heavy. Mouth moderate, oblique, the maxil- 
lary not reaching to the eye. Jaws about equal. Eye rather small. 
Caudal peduncle thick. Tins small, the caudal short. Dorsal just over 
ventrals. Scales quite small, firmly attached and not closely imbricated, 
as in Mylochilus, ete. Coloration dark, plain; fins unspotted. Head 33; 
depth 32; scales 17-70-9; teeth 4-4. L.6inches. City of Mexico. 

(Leuciseus tincellu C. & V. xvii, 323; Giinther, vii, 244.) 
aa. Teeth 4-5, with entire edges. (Ayloleucus Cope.t) 

408. L. obesus (Grd.) Jor. 


Body stout. Head short, the muzzle not decurved. Mouth small, 
oblique, terminal, the lower jaw somewhat projecting, maxillary nearly 
reaching to orbit. Eye 41 in head; preorbital deeper than long. Color 
dark; the belly silvery; the scales everywhere dusted with black specks; 
a dusky lateral band. Head 33; depth 34. D.9; A. 8; scales 12-58-7 
(13-58-9, Cope); teeth 5-4. L. 6G inches. Utah Basin; abundant. 

(Algansea obesa Girard, Proc. Acad. Nat. Sci. Phila. 1856, 183, and U. 8. Pac. R. R. 
Sury. Fish. 239: Leuciscus obesus Giinther, vii, 244: Myloleucus pulverulentus Cope, 


Hayden’s Geol. Surv. Mont. 1871, 475, 1872; Jordan & Henshaw, Rept. Chief Eng. 
1878, App. NN. 192.) 


409. L. formosus (Grd.) Jor. 


Very close to the next, and perhaps identical with it. Body a little 
more slender, the scales smaller, and profusely dotted with black as in 
LL. obesus. Head 33; depth 4. D.8; A. 8; scales 10-53-6; teeth 5-4. 
L. 4 inches. California. 


(Algansea formosa Girard, Proc. Acad. Nat. Sci. Phila. 1856, 183: Leuciscus formosus 
Giinther, vii, 245; Jordan & Henshaw, 1. c. 193.) 


* In specimens examined; the normal number is probably 5-4. If permanently 4-4, 
Alyansea may be regarded as a distinct genus. 

t Girard, Proc. Acad. Nat. Sci. Phila. 1856, 184: type Leuciscus tincella Val. (A coined 
name. ) 

{Cope, Hayden’s Geol. Surv. Mont. 1871, 475, 1872: type Myloleucus pulverulentus 
Cope = Algansea obesa Girard. (uvAos, grinder; Aevxds, Leucus. ) 
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410. L. bicoler (Grd.) Jor. 


Body moderately stout. Head rather heavy, the muzzle very short 
and conical. Mouth moderate, very oblique, the jaws equal, the max- 
illary reaching line of eye. Scales rather large. Lateral line decurved. 
Hye rather large, 44 in head. Color transparent, olivaceous; a distinct 
plumbeous lateral band. Fins dusky-shaded. Scales with some brown 
dots, but not profusely dusted with black specks as in the two preceding 
species. Head 33; depth33. D.8; A.7; scales 8-50-5 (11-48-5, Cope); 
teeth 4-5. L.5inches. Steams of Oregon, Nevada, etc. 


(Algansea bicolor Girard, Proc. Acad. Nat. Sci. Phila. 1856, 183: Leuciscus bicolor 
Giinther, vii, 245: Myloleucus parovanus Cope, Zoél. Wheeler’s Expl. W. 100th Mer. v, 
669; Jordan & Henshaw, I. ec. 193.) 


AGH. LL. aamticus (Cope) Jor. & Gilb. 


‘‘ Nearest to the formosus of Girard, but differs in the much more pos- 
terior position of the fins. In this the anterior base of the dorsal is 
equidistant between end of muzzle and base of tail; in anticus much 
behind the median point. The ventrals are much nearer the caudal 
than the chin; in the formosus the reverse is the case.” Body moderate, 
shortened behind. Caudal peduncle short, thick. Caudal fin short, 
little forked. Mouth oblique, muzzle not reaching line of orbit. Eye 
5in head. Profile long, flat, descending; dorsal outline arched. Pur- 
plish slate above, yellow below; sides of head and edges of scales punc- 
tulate. Head 3g. D.8; A.8; scales 10-50-6; teeth not described.  L. 
5 inches. Texas. (Cope.) 

( Algansea antica Cope, Proc. Acad. Nat. Sci. Phila. 1864, 282.) 


4i2. L. boucardi (Giinther) Jor. & Gilb. 


Body moderately elongate. Head thick, obtuse. Mouth broad, its 
cleft not extending to the eye. Snout convex, the lower jaw included. 
Eye moderate, 44 in head. Caudal fin moderately forked. Origin of 
dorsal fin close behind that of the ventrals. Brownish; a bluish lateral 
band, forming a faint caudal spot. Head 4; depth 4. D.8; A. 9; scales 
6-39-4; teeth 5-4. L. 34 inches. Cuernavaca, Mexico. (iinther.) 


(Leuciscus boucardi Giinther, vii, 485.) 


105.—_OPSOP@ODUWUS Hay. 


(Hay, Proc. U. 8S. Nat. Mus. 1880, 507: type Opsopwodus emiliw Hay.) 

Form of Hybognathus. Mouth very small, almost vertical, its position 
entirely anterior, with scarcely any lateral cleft. Teeth 5-5, with grind- 
ing surface and serrated edges. Abdomen not compressed. Dorsal 
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nearly over ventrals. Anal basis short. Lateral line complete. Intes- 
tinal canal short. Peritoneum white. Small. (¢éwozo:éo, to feed daintily; 
600vs, tooth.) 


413. 0. emiliz Hay. 


Body rather elongate, moderately-compressed, not elevated. Head 
short, slender. Muzzle blunt and rounded. Mouth very small and very 
oblique, smaller than in any other of our Cyprinida, with scarcely any 
lateral cleft; its size, when opened wide, less than that of the eye. Man- 
dible short and deep, strongly curved, jaws equal. Eye longer than 
snout, 3 in head. Dorsal beginning over posterior rays of ventrals, nearer 
snout than base of caudal. Pectoral very small, not reaching ventrals, 
the latter to anal. Caudal peduncle long and slender. Anal short and 
deep. Breast naked; 16 large scales before dorsal. Yellowish; sides 
silvery; scales above dark-edged; a dark lateral band from snout to 
caudal, above and below which are series of black dots; anterior rays 
of dorsal dark; sometimes a black spot on the posterior rays. D. 9; 
A.8; scales 5-40-38; teeth 5-5, serrate. Eastern Mississippi. 

(Hay, Proc. U. 8. Nat. Mus. 1880, 507.) 


106.—TRYCHERODON Forbes. 
(Forbes, MSS. gen. nov.: type Trycherodon megalops Forbes. ) 

Pharyngeal teeth in one row, 5-5 or 5-6, strongly hooked, deeply 
crenate, without masticatory surface. Lateral line imperfect. Dorsal 
over ventrals. Intestine shorter than head and body. Peritoneum pale. 
Thorax naked almost to ventrals. Mouth terminal, upper jaw protrac- 
tile. No barbels. (zpvyepd-, ragged; ddw», tooth.) 

444. EF. megalops Forbes, spec. nov. 

“A small, fusiform species, with a small, terminal, oblique mouth, a 
very large eye, an imperfect lateral line, a narrow black lateral stripe, 
a partly naked breast, and large fins. The dorsal has a large dusky 
black blotch on the front rays. The depth is contained from 4 to 5 
times in the length without caudal; the head 44 to 5 times. The eye 
is longer than the snout, and goes but 2} times in the head. Its verti- 
cal diameter equals the interorbital space. The mandible scarcely 
reaches a vertical from the anterior border of the nostril, and falls far 
short of the orbit. The lateral line is variously imperfect; sometimes 
present only on the first 4 or 5 scales, and sometimes extending, 
with numerous interruptions, tothe middle of the caudal peduncle. It 
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is slightly deecurved when present on the anterior half of the body. 
The caudal fin is long and very deeply fureate. It is contained 33-4 
times in head and body, and the median rays are about two-fifths the 
length of the longest. The dorsal is high, its longest ray reaching nearly 
or quite half the distance from front of dorsal to tail. The front of the fin 
is a little nearer nose than caudal. The pectorals extend about three- 
fourths the distance to the ventrals, and the latter nearly or quite attain 
the vent. D.1,7or8; A.I, 7or8; scales 5, 38-40, 4, with 15 or 16 rows 
before dorsal. The pharyngeal bones are thin, and suddenly and 
broadly dilated at outer third, this part of the bone being nearly 3 times 
as wide as the inner, and in shape,not unlike a horse’s jaw-bone. The 
odontoid process is unusually distinct and high. The teeth are very 
slender, strongly hooked, and sharply and irregularly crenate, the edges 
having aspinose appearance. The scales are crowded, higher than long, 
and wanting on the anterior half or two-thirds of the breast. Color in 
alcohol yellowish brown, with a faint silvery lustre on sides. A narrow, 
black band, about one scale wide, extends around the nose, through the 
upper half of the eye, to the tail, terminating therein the most highly col- 
ored specimens in a narrow vertical bar. The scales above the lateral 
band are all dark-edged. In all the specimens the dorsal shows a large 
submedian blotch in tront, crossing about 4rays. In one this blotch is 
so enlarged as to include the whole anterior half of the fin, except a 
small space at base, and a second bloteh extends similarly across the 3 
posterior rays, leaving only a narrow pale vertical stripe between. 
Length of largest specimen 21 inches. Several specimens from the 
Illinois River at Pekin and Peoria, and from Mackinaw Creek.” (Forbes.) 


107.—NOTEMIGONUS Ratinesque. 
Golden Shiners. 
(Slilbe DeKay.) 
(Rafinesque, Journ. de Physique, de Chymie ct d’Histoire Naturelle, Paris, 1819, 421: 
type Notemigonus auratus Raf. = Cyprinus chrysoleucus Mitch.) 

Body subelliptical, strongly compressed, both back and belly curved, 
the curves different; back narrowly compressed; belly behind ventral 
fins forming a keel, over which the seales do not pass. Tail not keeled. 
Head small, conic. Mouth small, terminal, oblique, normal, without 
barbels. Scales rather large. Lateral line continuous, strongly de- 
curved. Dorsal fin inserted behind the ventrals. Anal fin with its 
base somewhat elongate, of from 9 to 18 rays. Teeth 5-5, hooked, with 
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grinding surface, the edges of which are more or less crenate. Alimen- 
tary canal short, though rather longer than the body. Size rather 
large. As here understood, Notemigonus différs from the European 
Abramis (Bream) only in the much shorter anal fin—from 9 to 20 rays in- 
stead of 30 to 40. All its species are American. There is much varia- 
tion in the length of the anal and in the form of the mouth among the 
species left in Abramis, and a reunion or a different division of the 
group may be necessary. (vdéz0s, back; jyé, half; ;évos, angle; the 
back being almost carinated.) 
*Tnsertion of dorsal midway of body or nearer snout than base of caudal. 

tAnal rays 9 or 10. 
415. N. gardomeus (C. & V.) Jor. 

Body moderately elongate, compressed. Head obtuse. Isthmus small. 
Mouth small, oblique, the lower jaw included. Eye 4 in head. Dorsal 
nearly midway of body, little behind ventrals. Olivaceous. Head 5$; 
depth 33. D. 10; A. 9; teeth 5-5, with grinding surface and serrated 
edge. Seales 7-39-3. South Carolina. One specimen known. 

(Leuciscus gardoneus Cuy. & Val. xvii, 316: Chondrostoma gardoneum Cope, Trans. 
Amer. Phil. Soc. Phila. 1865, 395: Leuciscus gardoneus Giinther, vii, 258.) 

416. N. lucidus (Grd.) Jor. 

Body rather elongate, subfusiform. Head moderate. Snout subcon- 
ical, tapering. Mouth somewhat oblique, larger than in the other spe- 
cies, the maxillary reaching eye. Eye large, 34 in head. Dorsal nearer 
tip of snout than caudal. Scales rather large, much deeper than long. 
Grayish above, yellowish beneath. Head 44. D.8; A.10. Canadian 
River. (Girard.) 


(Luxilus lucidus Grd. Proc. Acad. Nat. Sei. Phila. 1856, 203, and U.S. Pac. R. R. 
Sury. x, 282.) 


tt Anal rays about 13. 


447. N. leptosommus (Grd.) Jor. 

Body rather elongate, slender, the back elevated. Head small and 
short, its profile continuous with that of the back. Mouth small, quite 
oblique, the maxillary not reaching the front of the large eye. Eye 34 
in head. Insertion of dorsal fin about midway between snout and base 
of caudal. Anal fin high and long. Bluish, silvery below. Head 5; 
depth 33. D.9; A.13; Lat.1.55. Texas. (Girard.) 


(Luzilus leptosomus Grd. Proce. Acad. Nat. Sci. Phila. 1856, 203, and U. S. Mex. 
Bound. Sury. Ichth. 60: Abramis? leptosomus Giinther, vii, 306.) 


** Tnsertion of dorsal nearer base of caudal than snout. 
a. Anal rays about 11. 
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418. N. occidentalis (Baird & Girard) Jordan. 


Body moderately elongate. Snout subconical, rather tapering. 
Mouth oblique, the maxillary not reaching orbit. Eye large, 4 in head. 
Brownish above; sides silvery; the belly speckled with gray. D. 10; 
A.11. Tulare Valley, California. (Girard.) 

(Leucosomus occidentalis Baird & Girard, Proc. Acad. Nat. Sci. Phila. 1854, 1387: Lug- 


ilus occidentalis Girard, U.S. Pac. R. R. Sury. x, 280: Abramis occidentalis Giinther, vii, 
305.) 


aa. Anal rays about 13 (12-14). 
49. N. chrysoleucus (Mitch.) Jor.—Golden Shiner; Bream. 


30dy moderately elongate, strongly compressed. Head short, sub- 
conic, compressed, the profile somewhat concave. Mouth small, ob- 
lique, the upper lip on the level of the upper part of the pupil, the max- 
illary not reaching the front of the eye. Eye moderate, about 4 in head. 
Fins medium. Color clear greenish above; sides silvery, with bright 
golden reflections; fins yellowish; the tips of the lower fins sometimes 
orange in spring males. Head 44; depth 3. D.8; A. 13; scales 10- 
51-3; teeth 5-5. L. 12 inches. New England to Dakota and Texas; 
everywhere abundant in bayous and weedy ponds. One of the most 
familiar and characteristic of our Cyprinide. 

(Cyprinus chrysoleucus Mitch. Rept. Fish. N. Y. 1815, 23: Abramis versicolor DeKay, 
N. Y. Fauna, Fish. 191: Leucosomus americanus Storer, Fish. Mass. 283: Stilbe americana 
Cope, Cypr. Penn. 1866, 389: Leuciscus, Leucosomus, Luxilus, Plargyrus, Stilbe, Stilbius, 
or Abramis americanus of various authors (not Cyprinus americanus L.): Luailus seco 


Girard, Proc. Acad. Nat. Sci. Phila. 1856, 203: Abramis americanus Giinther, vii, 305; 
Jordan, Bull. U. S. Nat. Mus. x, 65.) 


a. Anal rays about 16 (15-18). 
420. N. americanus (L.) Jor.—Southern Bream. 


Body moderately elevated, very strongly compressed. Head rather 
broad and flat between the eyes. Mouth small, quite oblique, the max- 
illary barely reaching the eye. Hye very large and prominent, anterior, 
about 3 in head. Dorsal fin short and very high, almost faleate, well 
back. Anal fin high and long. Seales rather large, the lateral line 
running very low. Color pale olive, with silvery lustre; lower fins red 
in the males in spring. Head 44; depth 34. D.8; A.16; scales $—43- 
2; teeth 5-5. L.12inches. Rivers of the South Atlantie States; locally 
abundant. 


(Cyprinus americanus Linn. Syst. Nat.: Leuciscus bosci Cuv. & Val. xvii, 313: Note- 
migonus ischanus Jordan, Ann. Lyc. Nat. Hist. N. Y. 1876, 364; Jordan, Bull. U.S, 
Nat. Mus. x, 65.) 
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108.—RICHARDSONIWUWS Girard. 
(Girard, Proc. Acad. Nat. Sci. Phila. 1856, 201: type Cyprinus balteatus Rich.) 

Body oblong or elevated, strongly compressed. Head rather small. 
Mouth terminal, oblique, jaws normal; no barbels. Teeth 2, 5-5, 2, 
or 2, 5-4, 2, hooked, without grinding surface, the edges entire. Gill- 
rakers very small. Belly compressed behind ventral fins, the scales 
passing over its edge. Back of tail not keeled. Seales rather small. 
Lateral line continuous, decurved. Dorsal fin well behind the ventrals. 
Anal basis elongate. American; closely related to the European genus 
Alburnus. (Dedicated to Sir John Richardson.) 


421. R. baiteatus (Rich.) Grd. 


Body strongly compressed and somewhat elevated. Head small, the 
snout rather short and conical. Mouth terminal, oblique, the lower jaw 
slightly projecting beyond the upper. Kye large, 35 in head. Colora- 
tion plain, the sides bright silvery, crimson in males in spring. Anal 
and caudal large. Dorsal low, much behind ventrals. Base of anal 44 
in length. Head 43; depth 34. D.10; A. 17 or 18; Vert. 40; Lat. 1. 
13-62-6; teeth 2, 5-4, 2. Columbia River and northward; abundant. 

(Cyprinus (Abramis) balteatus Richardson, 'auna Bor.-Amer. ili, 301: Richardsonius 
baltcatus Grd. U. 8. Pac. R. R. Surv. x, 278: Abramis balteatus Giinther, vii, 309.) 
422. R. lateralis Grd. 

Body slenderer and less compressed. Mouth moderate, terminal, ob- 
lique, jaws equal. Anal basis 54 in length. Blackish above; a dark 
lateral band; the interspace and belly pale; crimson in males in sum- 
mer. Head 44; depth 37-4. D.10; A. 14; scales 13-55-6; teeth 2, 
5-5, 2. Columbia River and streams about Puget Sound. 


(Richardsonius lateralis Grd. Proc. Acad. Nat. Sci. Phila. 1856, 202, and U.S. Pace. 
R. R. Sury. Fish. 279: Abramis lateralis Giinther, vii, 309. ) 


109.—LEPIDOMEDA Cope. 


(Cope, Proc. Amer, Phil. Soc. Phila. 1874, 131: type Lepidomeda vittata Cope.) 

Body elongate. Mouth’ terminal, without barbels. Teeth 2, 4-4, 2, 
hooked, without grinding surface. Scales small. Lateral line com- 
plete. Dorsal fin with a strong spine, composed of two, the posterior 
received into a longitudinal groove of the anterior. Inner border of the 
ventral fins adherent to the body. Dorsal fin inserted behind the ven- 
trals. Anal basis short. Size small. (Aéz:d0-, scaly ; Meda.) 


a 
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423. L. vittata Cope. 


Body rather stout. Head wide and flat above, slightly depressed be- 
hind the eyes. Muzzle obtuse, not prominent. Mouth terminal, ob- 
lique. Eye 3? in head. Seales small, covering the whole body except 
the space behind the pectorals; 26 series above the lateral line and 56 
in front of the dorsal. Preorbital bone trepezoidal. Second dorsal 
spine as long as the first, and wider. Dorsal rays somewhat enlarged 
and ossified. Pectoral rays scarcely enlarged. Color silvery; a lead- 
colored lateral band and a black dorsal band. Head 33; depth 44. D. 
II,7; A. 9; teeth 2, 4-4, 2. L. 3h inches. Colorado Chiquito River, 
Arizona. (Cope.) 


(Cope, Proc. Amer. Phil. Soc. Phila. 1874, 131, and Zo6l. Wheeler’s Expl. W. 100th 
Mer. v, 642.) 


424. L. jarrovii Cope. 


Body more elongate. Mouth nearly horizontal,dower jaw somewhat 
projecting. Eye larger than in ZL. vittata, 54 im head, the maxillary 
reaching its anterior border. Spines slender. Scales very small and 
difficult to detect, 51 series before the dorsal fin. Olivaceous ; a median 
black vertebral band; sides silvery ; bases of ventral finsred. Head 4; 
depth 5. D. II, 7; A. 9; teeth 2, 4-4, 2. L.3 inches. Colorado Chi- 
quito River, Arizona. (Cope.) 

(Cope, Proc. Acad. Nat. Sci. Phila. 1874, 133, and Zo6l. Wheeler’s Expl. W. 100th 
Mer. v, 643.) 

110.—MEDA Girard. 
(Girard, Proc. Acad. Nat. Sci. Phila. 1856, 191: type Meda fulgida Grd.) 

Body elongate. Mouth terminal, normal, no barbels. Teeth 1, 4-4, 1, 
hooked, without grinding surface. Body entirely scaleless. Fins as in 
Lepidomeda. Size small. (Meda, a classical feminine name, of no con- 
ceivable application to these singular fishes.) 


425. M. fulgida Grd. 

Body slender, elongate, compressed. Head elongate, subconical, 
the snout rounded. Mouth large, subterminal, slightly oblique, the 
lower jaw included, maxillary extending to below orbit. Second dorsal 
spine highest; dorsal behind ventrals. Coloration silvery. D.II,7; A. 
8; teeth 1, 4-4,1. Rio Gila. (Girard.) ; 

(Girard, Proc. Acad. Nat. Sci. Phila. 1856, 191; Giinther, vii, 263.) 


a 
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111.—PLAGOPTERUS Cope. 


(Cope, Proc. Amer. Phil. Soc. Phila, 1874, 301: type Plagopterus argentissinus Cope.) 
Body slender. Mouth terminal, a barbel at the extremity of the max- 
illary. Teeth 2, 5-4, 2, hooked, without grinding surface. Body en- 
tirely scaleless. Tins as in Meda and Lepidomeda. Size small. (=iaz7, 
wound ; =r<pdv, fin; in allusion to the armature of the dorsal fin.) 


426. P. argemtissimus Cope. 

Body slender. Head rather broad, the muzzle slightly depressed, over- 
hanging the rather small, horizontal mouth. Lips thin, the maxillary 
reaching front of eye. Eye moderate, 44 in head. Dorsal fin entirely 
behind ventrals, the first spine curved, longer than the second; soft 
rays of the dorsal thickened and ossified at base; fifth ray of the ven- 
tral bound to the abdomen by a membrane for nearly its whole length; 
pectoral rays osseous at base. Lateral line complete, slightly deflexed. 
Color clear silvery ; dorsal region dusky, with minute black dots. Head 
4; depth 6. D. II, 7;°A. 10; teeth 2, 5-4,2. L. 24 inches. San Luis 
Valley, Western Colorado. (Cope.) 

(Cope, Proc. Amer. Phil. Soe. Phila. 1874, 130, and Zoédl. Wheeler’s Expl. W. 100th 
Mer. v, 640.) 

112.—CARASSIUWUS Nilsson. 


Crucian Carps. 


(Nilsson, Prodromus: type Cyprinus carassius L. = Carassius vulgaris Nilss. ) 

Body oblong, compressed, and elevated. Mouth terminal, without 
barbels. Teeth 4-4, molar, but compressed. Seales large. Lateral 
line continuous. Dorsal fin very long, with the third ray a stout spine, 
which is serrated behind; anal short, with a similar spine. Ventrals 
well forward. Large species of the fresh waters of Europe and Asia; 
often domesticated. (Carassius, a latinization of the vernacular names 
of the European Crucian Carp, Karass or Karausche.) 


4297. ©, auratus (L.) Bleeker.—Gold-fish. 

30dy stout, covered with large scales. Dorsal and anal fins with the 
spines strong, coarsely serrated. Coloration olivaceous, usually orange 
or variegated in domestication. D. II, 18; A. Il, 7; Lat. 1. 26; teeth 
4-4, L. 12 inches. China and Japan; introduced everywhere as an 
aquarium fish, and now naturalized in many of our eastern streams. 
The variations are innumerable. 


(Cyprinus auratus Linnens, Syst. Nat.; Giinther, vii, 32.) 
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113.—CYPRINUS Linneus. 
Carps. 


(Artedi; Linnzeus, Syst. Nat.: type Cyprinus carpio L.) 


Body robust, compressed, resembling that of the Buffalo-fish. Mouth 
moderate, anterior, with four long barbels. Snout blunt, rounded. 
Teeth molar, broad and truncate, 1, 1, 3-3, 1,1. Scales large. Lateral 
line continuous. Dorsal fin very long, with a stout spine, serrated 
behind; anal fin short, also with a spine. Large fishes of the fresh 
waters of Asia; introduced into Europe and America as food-fishes. 
(xuzpivos, the ancient name of the Carp.) 


428. C. carpio L.—Carp. 

Body stout, more or less compressed, heavy anteriorly. General 
color olivaceous. D. III, 20; A. IIT, 5; scales 5-38-5; teeth 1, L, 3-3, 
1,1. L. 18 inches or more. Fresh waters of Central Asia; introduced 
as a food-fish into Europe and America. In ‘domestication it has run 
into many varieties, distinguished by differences in form, squamation, 
and development of the fins. 


(Linneus, Syst. Nat.; Giinther, vii, 25.) 


Famiry XXXIT—CHARACINIDA. 


(The Characins.) 


Body variously formed, covered with cycloid scales. Head naked. 
Margin of upper jaw formed mesially by the premaxillaries and later- 
ally by the maxillaries; no barbels; premaxillaries not protractile. 
Teeth various, often incisor-like, often wanting. Branchiostegals usu- 
ally 3. Gill-membranes united to the isthmus or not. No pseudo- 
branchie. Gills 4, a slit behind the fourth. Lower pharyngeals not 
truly falciform, but more or less curved, armed with small, sometimes 
villiform, teeth. Adipose fin usually present (absent in Hrythrinine). 
Pyloric ceca usually numerous. Air-bladder transversely divided into 
two portions, and communicating with the organ of hearing by means 
of auditory ossicles, as in the Cyprinida. Anterior vertebre coalesced 
and modified. A very large family of 60 genera and 300 species, inhab- 
iting the fresh waters of South America and Africa, where they take 
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the place of the Salmonide and Cyprinidae of the Northern Hemisphere. 
A single species reaches the United States. 
(Characinide Giinther, vii, 278-380.) 
. 
* Adipose fin present. 
tDentition complete in both jaws; gill-openings wide, the membranes not at- 
tached to the isthmus; nasal openings of each side close together; teeth 
compressed, notched. (Telragonopterina. ) 
¢ Anal fin elongate (rays 20-50); belly in front of ventrals rounded; premaxillary 
teeth in a double series; a single series of teeth in lower jaw, with no conical 
teeth belgnd it; no canine teeth; gill-rakers setiform..TETRAGONOPTERUS, 114. 


114.—TETRAGONOPTERUWS Cuvier. 
(Astyanax B. & G.; Pecilurichthys Gill.) 

(Artedi; Cuvier, Mém. du Mus. iv, 455, 1518: type Tetragonopterus argenteus Cuy.) 

Body oblong or elevated, compressed, covered with moderate scales. 
Belly rounded. Cleft of mouth medium. Anterior teeth strong, incisor- 
like; lateral teeth small. Premaxillary and mandibular teeth subequal 
in size, with a compressed, notched crown, the former in a double, the 
latter in a single, series. Maxillary with few teeth. Nostrils of each 
side close together, separated by a valve only. Lower pharyngeals very 
slender, curved, approaching the form in Cyprinida, armed with a single 
series of slender, hooked teeth. Gill-openings wide, the membranes 
free from the isthmus and from each other. Gill-rakers setiform. Dor- 
Sal fin midway of body, above or just behind ventrals. Anal fin long. 
Species about 40, in all the warmer parts of America.  (cetpdywvos, 
four-angled ; zrepdv, fin or wing; of no special application to this group, 
the original word used by Klein and Artedi being Tetragonoptrus.) 


a. Body oblong, moderately elevated, the depth less than half length. (styanaxc Baird 
& Girard.*) 


429. VT. argentatus (Baird & Girard) J. & G. 


Olivaceous; a broad silvery band along sides; a black spot at base of 
caudal, running up on the fin. Body oblong, compressed. Snout blunt, 
lower jaw included. Dorsal inserted above ventrals. Pectorals reach- 
ing ventrals, the latter to vent. Head 4 in length; depth 3. D.10; A. 
21; scales 6-38-6. Arkansas to Mexico; probably abundant; the north- 
ernmost representative of the family. 


(Astyanax argentatus B. & G. Proc. Acad. Nat. Sci. Phila. vii, 27, 1854: Astyanax 
argentatus Grd. U. 8. Mex. Bound. Surv. Ichth. 74; Giinther, v, 380.) 


* Baird & Girard, Proc. Acad. Nat. Sei. Phila. vii, 26, 1454: type Astyanax argentatus 
B.& G. (a6rvdvcé, a son of Hector. ) 
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Orxver M.—ISOSPONDYLI. 


(The Isospondylous Fishes.) 


. 

Parietals present. Symplectic present. No interclavicles. A praecor- 
acoid arch. Anterior vertebra simple. No auditory ossicles. Pharyn- 
geal bones simple above and below, the lower not falciform. Gills 4, a 
slit behind the fourth. A very large group, presenting many modifica- 
tions of structure. (icvs, equal; ozdvdvioc, vertebra.) ° ; 


(Physostomi Giinther, part. ) 


ANALYSIS OF FAMILIES OF ISOSPONDYLI. 
* Tail diphycercal. 
a. Lateral margins of upper jaw formed by the maxillaries. 
b. Adipose fin none; no phosphorescent spots; body usually scaly; head naked; 
throat without barbel. 
c. Lateral line present. 
d. Gular plate noue. 
e, Air-bladder none; dorsal posterior, opposite anal and similar to it; mouth 
small, with small, pointed teeth; deep-sea fishes. 


ALEPOCEPHALIDZ, 33. 
ee. Air-bladder present; dorsal in front of anal. 


J. Mouth small, horizontal; posterior part of tongue and the roof of the 

mouth covered with coarse, paved teeth...ALBULID®, 34. 

Sf. Mouth larger, oblique; teeth all pointed; those on the tongue large. 

HYODONTID#, 35. 

dd. Gular plate present; mouth large; teeth all pointed -..---- ELOPIDs, 36. 

ce. Lateral line obsolete. 

g. Mouth terminal, large; maxillary in three parts, mostly broad. 

CLUPEIDA, 37. 

gg. Mouth small, inferior; maxillary short and narrow; not in three 


Parishes easeeetecs se eee eee DOROSOMATIDA, 38. 
ggg. Mouth very large, subinferior; maxillary very narrow, produced 
backowandl fciccee cee wie sete ae ENGRAULIDIDA, 39. 

bb. Adipose fin present (rarely absent, and the body with phosphorescent spots). 
h. Throat with a long barbel; scales very small or wanting; mouth 
MATL O rm cece) cis cess eseiee suo te ames STOMIATID, 45. 


hh. Throat without barbel. , 
i. Sides with phosphorescent spots; oviducts present; deep-sea 
fishes. 
j. Pseudobranchiz none; body scaly .-.-.CHAULIODONTIDA, 44. 
jj. Pseudobranchiz present; body neked..STERNOPTYCHIDA, 43. 
ii. Sides without phosphorescent spots; oviducts none. 
SALMONID, 46. 
aa. Lateral margins of upper jaw, like the anterior margin, formed by the premax- 
illaries ; adipose fin usually present. 
k, Premaxillaries short, with villiform teeth; mouth sinall; 
bones of head cavernous; scales ctenoid..PERCOPSIDA, 47. 
kk. Premaxillaries elongate; mouth large; bones of head not 
cavernous; scales mostly cycloid. 
1. Dorsal short, nearly median; body scaly..SCOPELID@, 42. 
il. Dorsal short, posterior; body scaly.. PARALEPIDIDA, 41. 
Wl. Dorsal occupying nearly the whole length of the back; 
body nakedee 2225 saoseceeeseceeieinine ALEPIDOSAURID, 40. 
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Famity XXXIIT—ALEPOCEPHALID. 


Body oblong, compressed, covered with thin cycloid or keeled scales, 
or with naked, prickly skin. Head naked. Lateral line developed. No 
barbels. Mouth moderate or large. Margin of the upper jaw formed 
by the premaxillaries and the maxillaries, the former being placed along 
the upper anterior edge of the latter. Teeth feeble. Opereular ap- 
paratus complete, its bones thin. No adipose fin. Dorsal fin long 
and low, posterior, inserted opposite the anal; pectorals short, placed 
rather high; ventrals usually well back, sometimes wanting. Gill-open- 
ings very wide, the membranes free from the isthmus. Pseudobranchize 
present. No gular plate. No air-bladder. Stomach curved, without 
blind sac. Pyloric cceca in moderate number. Fishes of the deep seas; 
but one species known until recently. Lately 3 genera and 7 species 
have been described from the abyssal faune of the mid Atlantic and 
Pacific. 

(Alepocephalide Giinther, vii, 477.) 

a. Scales cycloid; dorsal and anal subequal, opposite each other; mouth small; jaws 
nearly even; small teeth in jaws, vomer, and palatines. ALEPOCEPHALUS, 115. 
115.-ALEPOCEPHALUS Risso. 
(Risso, Mem. Acad. Nat. Sci. Turin, xxv, 270, 1820: type Alepocephalus rostratus Risso, 
from the Mediterranean. ) 

Body oblong, compressed. Mouth rather small, the snout somewhat 
prolonged. Jaws nearly equal in front; a series of small teeth in each 
jaw and on the vomer and palatines. Eye very large. Gill-membranes 
entirely separate. Branchiostegals 6. Opercular bones thin. Dorsal 
low and rather long, with a scaly base, opposite and similar to the 
anal. Pectorals and ventrals rather small. Caudal moderately forked. 
Scales rather large, thin and cycloid. Deep-sea fishes of the Atlantic 
and Mediterranean. (a, privative; Aezi-, scale; zsgai7, head.) 


4230. A. bairdii Goode & Bean. 

Uniform indigo-blue, the color extending to the inside of the mouth 
and the gillmembranes. Body rather elongate. Head moderately 
compressed, subconical, the lower jaw included. Maxillary extending 
nearly to below middle of eye. Eye large, as long as snout. Dorsal 
slightly in advance of anal. Head 44 in length; depth 54. D.22; A. 
29; P.12; V.I,9; pyloric ceca 15; B.6; scales 7-65-11. LL. 24 inches. 
Grand Banks; dredged at a depth of 200 fathoms. (Goode & Bean.) 

(Goode & Bean, Proc. U. S. Nat. Mus. ii, 55, 1879.) 

Bull. Nat. Mus. No. 16 17 





f 
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Famity XXXIV.—ALBULIDA. 
(The Lady-fishes.) 


Body rather elongate, little compressed, covered with rather small, 
brilliantly silvery scales. Head naked. Snout conic, subquadrangular, 
shaped like the snout of a pig, and overlapping ‘the small, inferior, hor- 
izontal mouth. Maxillary rather strong, short, with a distinct supple- 
mental bone, slipping under the membranous edge of the very broad 
preorbital. Premaxillaries short, not protractile. Lateral margin of 
upper jaw formed by the maxillaries. Eye large, median in head, with 
a bony ridge above it, and almost covered by an annular adipose eye- 
lid. Opercle moderate, firm. Preopercle with a broad, flat, membra- 
naceous edge, which extends backward over the base of the opercle. 
Pseudobranchiz present. Gill-rakers short, tubercle-like. Gill-mem- 
branes entirely separate, free from isthmus. Branchiostegals about 
14. A fold of skin across gill:membranes anteriorly, its posterior free 
edge crenate. No gular plate. Both jaws, vomer, and palatines with 
bands of villiform teeth. Broad patches of coarse, blunt, paved teeth 
on the tongue behind and on the sphenoid and pterygoid bones. Lat- 
eral line present. Belly not carinate, flattish, covered with ordinary 
scales. Dorsal fin moderate, in front of ventrals, its membranes scaly. 
No adipose fin. Anal very small. Caudal widely forked. Pyloric ceca 
numerous. <A single species known, found in all warm seas. 

(Clupeide group Albulina Giinther, vii, 468, 469.) 


116.—ALBULA Gronovius. 
(Gronovius; Bloch & Schneider, Syst. Ichth. 1801, 432: type Albula conorhynchus 
Bloch & Schneider = sox vulpes L.) 
Characters of the genus included above. (Latin albus, white.) 


438. A. vulpes (L.) Goode.—Lady-fish ; Bone-fish. 

Brilliantly silvery; olivaceous above; back and sides with faint streaks 
along the rows of scales; fins plain; axils dusky. Upper lobe of 
caudal the longer. A band of peculiar, elongate, membranaceous 
seales along middle line of back; accessory ventral scale large. Head 
33; depth 4. D.15; A.8; scales 9-71-7. IL. 18 inches. Cape Cod to 
Southern California and East Indies; abundant in tropical seas. Not 
much valued as food, but beautiful and gamy. 

(Esox vulpes L. Syst. Nat.: Albula conorhynchus Giinther, vii, 468.) 
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Famity XXXV.—HYODONTIDs. 
(The Moon Eyes ) 

Body oblong, compressed, covered with moderate-sized, brilliantly 
silvery, cycloid scales. Head naked, short, the snout blunt. Mouth 
moderate, oblique, terminal, the jaws about equal. Premaxillaries not 
protractile. Maxillary small, slender, without evident supplemental 
bone, articulated to the end of the premaxillary, and forming the lat- 
eral margin of the upper jaw. Dentition very complete. Premax- 
illary and dentary bones with small, wide-set, cardiform teeth. Max- 
illaries with feeble teeth. A row of strong teeth around the margin 
of the tongue, the anterior canine and very strong; between these is a 
band of short, close-set teeth. Vomer with a long, double series of close- 
set, small teeth. Similar series on the palatines, sphenoid, and ptery- 
goids. Sides of lower jaw fitting within the upper, so that the denta- 
ries shut against the palatines. Eye very large, the adipose eyelid not 
much developed. Preorbitals very narrow. Nostrils large, those of 
each side close together, separated by a flap. Gill-membranes not con- 
nected, free from the isthmus, a fold of skin covering their base. No 
gular plate. Branchiostegals 8-10. Gill-rakers few, short and thick. 
Pseudobranchiz obsolete. Lateral line distinct, straight. Belly not 
serrated. Dorsal fin rather posterior. Anal elongate, low. Ventrals 
well developed. Caudal strongly forked. No adipose fin. Stomach 
horseshoe-shaped, without blind sac; one pyloric cecum. Air-bladder 
large. No oviducts, the eggs falling into the cavity of the abdomen 
before exclusion. A single genus, with 3 known species, inhabiting 
the fresh waters of North America. 

(Hyodontide Giinther, vii, 375, 376.) 


LE7.—_HYODON Le Sueur. 
Moon Eyes. 


(Hiodon Le Sueur, Journ. Acad. Nat. Sei. Phila. i, 364, 1818: type Hiodon tergisus Le 
Sueur.) 


Generic characters included above.  (50ed7%s, hyoid; ¢éddy, tooth; 
“hyoid” is the bone shaped like the letter Y, forming the base of the 
tongue.) ; 

* Belly in front of ventrals strongly carinated ; dorsal rays (developed) 9. 


432. H. alosoides (Raf.) J. & G. 


Body closely compressed, becoming deep in the adult. Eye mod- 
erate, smaller than in other species, about 34 in head, the maxillary 


a 
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reaching to beyond its middle. Caudal peduncle rather stouter than in 
H, tergisus, and the fin not so deeply forked. Back less arched and 
snout blunter than in the other species, the mouth larger and more 
oblique. Pectorals longer and ventrals shorter than in H. tergisus, 
Belly carinated both before and behind ventrals. Bluish; sides silvery. 
with golden lustre. Head 44; depth 34. D.9; A. 32; scales 6-56-7. 
Ohio River to the Saskatchawan; common northward. 


(Amphiodon alosoides Raf. Journ. Phys. Paris, 1819, 421: Hyodon chrysopsis Richard- 
son, Fauna Bor.-Amer. iii, 232, 1836: Hyodon chrysopsis Jordan, Bull. U. 8. Nat. Mus. x, 
68, 1877: Hyodon amphiodon Raf. Ichth. Oh. 1820, 42.) 


* Belly in front of ventrals not carinated; dorsal fin with 11 or 12 developed rays. 
t Belly behind ventrals carinated. 
A433. Hi. tergisus Le Sueur.—Moon Lye; Toothed Herring. 

Body oblong, moderately compressed. Hye large, 3 in head, the max- 
illary barely reaching its middle. Pectoral fins not reaching ventrals, 
the latter just short of vent. Belly behind ventrals somewhat carinate. 
Coior silvery, olive-shaded above. Head 44; depth 3. D. 12; A. 28; 
scales 5-55-7. L. 12 inches. Great Lakes and Mississippi Valley; 
abundant in our larger streams. One of our handsomest fishes; not 
valued as food. 


(Le Sueur, Journ. Acad. Nat. Sci. Phila. i, 364, 1818: Hiodon clodalus Le Sueur, |. c. 
367: Cyprinus (Abramis?) smithi Rich. Fauna Bor.-Amer. iii, 110; Gtinther, vii, 375; 
Jordan, Bull. U. S. Nat. Mus. x, 68, 1877.) 


+t Belly nowhere carinated. 


434. Hi. selemops Jordan & Bean. 

Body more elongate, little compressed, not elevated. Belly nowhere 
carinate. Eye very large, 24 in head. Pectorals not reaching nearly 
to ventrals. Clear silvery. Head 44; depth 4. D.12; A. 27; Lat. 1. 
50. Cumberland River and southward. 

(Jordan & Bean, Bull. U. S. Nat. Mus. x, 68, 1877.) 


Famiry XXXVI.—ELOPID. 
(The Big-eyed Herrings.) 


Body elongate, not much compressed, covered with cycloid scales. 
Head naked. Mouth broad, terminal, the lower jaw prominent. Pre- 
maxillaries not protractile, short, the maxillaries forming the lateral 
margins of the upper jaw. Maxillary composed of about three pieces, 
extending backward beyond the eye. An elongate bony plate between 
the branches of the lower jaw (like the gular plate in Amia). Bands 
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of villiform teeth in both jaws and on vomer, palatines, pterygoids, 
tongue, and base of skull. No large teeth. Eye large, with an adipose 
eyelid. Gill-membranes entirely separate, free from the isthmus. 
Branchiostegals numerous (20-35). Gill-rakers long and _ slender. 
Pseudobranchixe present or absent. Belly not keeled nor serrated, 
covered with ordinary scales. Lateral line present. Dorsal fin over 
orrather behind ventrals. Caudal fin forked. No adipose fin. Pyloric 
ceca numerous. Two genera, not much alike, with 4 or 5 species, widely 
distributed, sometimes entering fresh waters. 
(Clupeide group Elopina Giinther, vii, 469-472. ) 


* Body elongate, covered with small scales; anal fin smaller than dorsal. (Hiopine.) 


A MERU ODLANC MI cam PreseMmliiaer seta nse a) sic cte solace jo imjaic's &, Aniain tanisiaiwie Exops, 118. 
** Body oblong, covered with large scales; anal fin larger than dorsal. (Megalopine.) 
b- Pseudobranchis, obsolete: 2222.5... ceceesoccence asa -56---- MEGALOPS, 119: 


4i8.—ELOPS Linneus. 


Big-eyed Herrings. 

(Linneus, Syst. Nat: type Llops saurus L.) 

Body elongate, covered with thin, small, silvery scales. Dorsal fin 

slightly behind ventrals, its last rays short, the fin depressible into a 

sheath of scales. Anal fin smaller, similarly depressible. Pectorals 
and ventrals moderate, each with a long accessory scale. Opercular 
bones thin, with expanded, membranaceous borders; a scaly occipital 
sheath or collar. Lateral line straight, its tubes simple. Pseudobran- 
chic present, large. Species 2 or more, widely distributed, remarka.- 
ble for the development of scaly sheaths. (2401, name of some sea-fish— 
a sword-fish or sturgeon; from é4dw, to drive or move.) 
435. E. saurus L.—Dig-eyed Herring. 

Uniform silvery, darker above. Gular plate 3-4 times as broad as 
long. Head 44; depth 5-6. Eye large, 4-5in head. D.20; A.13; V. 
15; B. 30; scales 12-120-13. L. 24 inches. Cape Cod to Cape of Good 
Hope and China. <A handsome fish, not rare on our Atlantic coast. 

(Linn. Syst. Nat.; Giinther, vii, 470.) 

4 119.—_MEGALOPS Lacépede. 


Tarpums. 


(Commerson; Lacépéde, Hist. Nat. des Poissons, v, 289, 1803: type Megalops jfilamen- 
tosus Lac. = Clupea cyprinoides Broussonet. ) 


Body oblong, compressed. Head large, compressed. Hye very large. 





Belly narrow, covered with ordinary scales. Mouth large, oblique. 
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Maxillary broad, extending beyond the eye. Villiform teeth on jaws, 
vomer, palatines, tongue, sphenoid, and pterygoid bones. Seales large, 
firm. Lateral line nearly straight, its tubes radiating widely in each of 
its scales. Dorsal fin short and high, over or behind ventrals; last ray 
of dorsal elongate, filamentous, as in Dorosoma and Opisthonema. Anal 
fin long, falcate, its last ray produced, its base much longer than that 
of the dorsal. Caudal fin widely forked. Pectorals and ventrals rather 
long. Gill-rakers long. Anal fin with a sheath of scales; dorsal fin 
naked; caudal fin largely scaly; nape with a collar of large scales. 
Pseudobranchiz none. Species of very large size, largest of the Clupeoid 
fishes, found in all warm seas. (néyadod, large-eyed.) 


* Origin of dorsal behind the ventrals. 


436. Mi. thrissoides (Bloch & Schneider) Giinther.—Tarpum ; Jew-fish. 
Uniform brilliant silvery, back darker. Body elongate, compressed, 
little elevated. Head 4 in length; depth 3. D.12; A.20; Lat. 1. 42; 
B. 23. Dorsal filament longer than head. Atlantic Ocean, entering 
fresh water; common on our southern coasts, and noted for the great 


size of its scales, which are used in ornamental work. 
(Clupea thrissoides Bloch & Schneider, 1801, 424; Giinther, vii, 472.) 


Famity XXXVIL—CLUPEID. 
(The Herrings.) 


Body oblong or elongate, more or less compressed, covered with eycloid 
or pectinated scales. Head naked, usually compressed. Mouth rather 
large, terminal, the jaws about equal. Maxillaries forming the lateral 
margins of the upper jaw, each composed of about three pieces. Pre- 
maxillaries not protractile. Teeth mostly feeble or wanting, variously 
arranged. Gill-rakers long and slender. Gill-membranes not con- 
nected, free from the isthmus. No gular plate. Gills 4,a slit behind the 
fourth. Branchiostegals usually rather few (6-15). Posterior lower 
part of opercular region usually with an angular emargination, the tips 
of the larger branchiostegals being abruptly truncate. Pseudobranchize 
present. No lateral line (at least in our species). Dorsal fin median or 
somewhat posterior. No adipose fin. Ventrals moderate or small (want- 
ing in Pristigaster). Anal usually rather long. Caudal fin forked. Belly 
sometimes rounded, sometimes compressed and armed with bony ser- 
ratures. Genera 15; species 130; inhabiting all seas, and usually swim- 
ming in immense schools. Many species ascend fresh waters, and some 
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remain there permanently. The current genera are ill defined and 
apparently too numerous, and we have followed Dr. Giinther in refer- 
ring most of them to Clupea. The rudimentary teeth are extremely 
variable, even in the same species. 

(Clupeide groups Clupeina and Dussumieriina Giinther, vii, 412-467.) 
* Belly rounded, covered with ordinary scales ; supplemental bones of maxillary very 


narrow. (Dussumieriine.) 
a. Ventrals small, behind dorsal; teeth small, persistent on jaws, vomer, palatines, 


PESLY SOLIS wandMLOn@uNess = 25 soe siethdee otc es ace esate ETRUMEUS, 120. 

aa. Ventrals below dorsal; teeth wanting or deciduous... ....SPRATELLOIDES, 121. 

** Belly compressed, armed with bony serre ; supplemental bones of maxillary broad. 
(Clupeing.) 


b. Scales with their posterior margins entire and rounded. 
c. Last ray of dorsal not produced. 


’ é 
Gescalesithinendeciduoustssscecc- 2 ese cce sion = ssisesc tcinicw ans ciae a= CLupPEA, 122. 
dd. Seales firm, adherent, regularly arranged....--..------ HARENGULA, 123. 

cc. Last ray of dorsal produced in a long filament.---..----. OPISTHONEMA, 124. 


bb. Scales with their posterior margins vertical, and pectinate or fluted. 
BrREVOORTIA, 125. 


120.—ETRUMEUWS Bleeker. 
Round Herrings. 


(Bleeker, Verh. Bat. Gen. xxv, Japan, 48: type Clupea micropus Schlegel, from Japan.) 

Body elongate, fusiform, subcylindrical, snout pointed. Mouth ter- 
minal, rather wide, the maxillary extending to opposite the eye, its sup- 
plemental pieces slender; jaws and most of the bones of the mouth 
with small but permanent teeth. Scales cycloid, entire, very decidu- 
ous. Branchiostegals fine, about 15 in number. Pyloric cceca numer- 
ous. Belly rounded, covered with ordinary scales. Fins all small, 
the anal especially so. Ventrals behind dorsal. Two species known. 
(jzpov, abdomen; éyd>, even?) 


437. E. teres (DeKay) Giinther.—Round Herring. 


Olivaceous above, silvery on sides and below. Body terete and fusi- 
form. Head slightly compressed forwards. Mouth small, maxillary 
reaching front of orbit. Eye large, equal to snout. Tins all very small. 
Vomerine teeth present. Head 4 in length; depth 6. D.15; A. 10. 
Atlantic coast of the United States; not common. 


(Alosa teres DeKay, New York Fauna, Fish. 1842, 262; Giinther, vi, 467.) 
121.—_SPBATELLOIDES Bleeker. 


(Bleeker, Verh. Bat. Gen. xxiv, Haring, 29: type Clupea argyrotania Bleeker. ) 
Body elongate, subeylindrical or slightly compressed, covered with 
moderate-sized deciduous scales. Abdomen obtuse, without keel or 
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serrature. Mouth essentially as in Clupea. Teeth none, or minute and 
deciduous. Gill-membranes separate, with about 6 flat branchiostegals. 
Pseudobranchiz well developed. Dorsal opposite ventrals; anal fin 
short. Stomach with long, blind sac; pyloric coeca in moderate num- 
ber. Pacific and Indian Oceans. (Spratellus, sprat; etoos, resemblance.) 


438. 8S. bryoporwus Cope. 

Form compressed, moderately elongate. Belly rounded, except be- 
tween ventral fins and vent, where it is angular. Maxillary broad, 
flat, reaching to opposite middle of pupil. Ventrals a little in front of 
middle of dorsal. Lower fins short. Pectorals 2$ in distance to ven- 
trals. Golden; bluish above. Top of head with a bifurcate depression, 
filled with delicate, branching mucous tubules; opercular and post- 
frontal regions with similar tubes. Head 5; depth 44. D.18; A. 18; 
scales 51-12. L.14 inches. Coast of Alaska. (Cope.) 

(Cope, Proc. Amer. Phil. Soc. Phila. 1873.) 


122.—CLUPEA Linneus. 
Herrings. 
(Clupea, Alosa, Pomolobus, Meletta, Spratella, etc., of authors.) 
(Linneus, Syst. Nat.: type Clupea harengus L.) 

Body oblong, more or less compressed. Mouth moderate, terminal, 
the jaws about equal, or the lower projecting Teeth feeble, variously 
placed, rarely absent. Mandibles very deep at base, shutting within 
the maxillaries. Guill-rakers more or less long and slender, numerous. 
Scales thin, cycloid, deciduous, entire, rounded posteriorly. Dorsal fin 
rather short, nearly median, beginning in advance of ventrals, its pos- 
terior ray not prolonged in a filament. Ventrals present. Anal mod- 
erate. Belly compressed, more or less strongly serrated, at least be- 
hind ventrals. Species very numerous; found in all seas. (Latin clupea, 
a herring.) 

Our species may be divided as follows: 


*Vomer with an ovate patch of teeth; ventral serratures weak ; herrings (CLUPEA). 
harengus, mirabilis. 

**Vomerine teeth none. 
tCheeks longer than deep, the preopercle produced forward below. (POMOLOBUS 


Raf.) 
a;: Vientral iserratunestiwea kya ee Sa ee eae ce ae e eee eee eee Sagan. 
aa. Ventral serratures strong. 
be Jiaws with persistent teeth s25—sscece ee tec eee ee eee ees chrysochloris. 


bb. Jaws without persistent teeth (MELETTA Val.). 
mediocris, vernalis, westivalis. 
tt Cheeks deeper than long; shad (ALosaA Cuvier).-.-...-.--.---...----- sapidissima. 
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“Vomer with an ovate patch of teeth; ventral serratures weak; herrings. (Cluped.) 
439. C. harengus L.—Common Herring ; “ Whitebait” (young). 

Bluish; silvery below, with bright reflections. Body elongate, com- 
pressed. Scales loose. Cheeks longer than high, the junction of the 
mandible and preopercle under middle of eye. Maxillary extending to 
middle of eye. Upper jaw not emarginate. Lower jaw much project- 
ing. Gill-rakers very long, fine and slender, about 40 on the lower 
part of the arch. Eye longer than snout, 4 in head. Dorsal inserted 
‘rather behind middle of body, in front of ventrals. Pectorals and ven- 
trals short; anal low. Abdomen serrated in front of ventrals as well 
as behind. Peritoneum dusky. Head 4$; depth 45. D.18; A. 17; 
Lat. 1. 57; ventral scutes 28+ 13; vertebra 56. Atlantic Ocean; abun- 
dant on the coasts both of Europe and America. Spawns in the sea. 

(Linn. Syst. Nat.; Giinther, vii, 415: Clupea elongata Le Sueur, Journ. Acad, Nat. 
Sei. Phila. i, 234.) 

446. C. mirabilis Girard.—California Herring. 

Bluish above; sides and below silvery; peritoneum dusky. Lower 
jaw strongly projecting; upper jaw not emarginate. Belly scarcely 
compressed in front of ventrals, serrate only between ventrals and 
anal. Gill-rakers very long and slender. Vomerine teeth weaker than 
in C. harengus; usually a few teeth on tongue and premaxillary. Ver- 
tebrie also fewer, 30+ 20—50. Insertion of dorsal slightly nearer front 
of eye than base of caudal. Head 44; depth 4. D.16; A. 14; Lat. 
1.52. Pacific coast of North America. Very similar to C. harengus, and 
equally abundant. 

(Girard, Proc. Acad. Nat. Sci. Phila. 1854, 138; Giinther, vii, 418.) 





**Vomerine teeth none. 
tCheeks longer than deep, the preopercle produced forward below. (Pomolobus 
Rafinesque.* ) 
a. Veutral serratures weak; mouth entirely toothless. 
44. C. sagax Jenyns.—California Sardine; Sadina. 

Dark bluish above; silvery below; a series of round black spots on 
the level of the eye, running backward, bounding the dark color of tbe 
back; similar smaller spots above, forming lines along the rows of scales ; 
these spots rarely obscure or wanting, especially in old examples; tip of 
lower jaw yellow; lower part of dorsal yellow; peritoneum black. Body 
very slender, subsiform, slenderer and less compressed than a herring, 
the back rather broad. Ventral serratures very weak. Maxillary reach- 


*Rafinesque, Ichth. Oh. 1820, 38: type Pomolobus chrysochloris Rafinesque. (7@c, 
operculum; Ao/0s, lobe.) 


266 CONTRIBUTIONS TO NORTH AMERICAN ICHTHYOLOGY—IV. 


ing nearly to middle of eye. Mandible little projecting, the tip inciaded. 
Gill-rakers longer than eye, very slender and numerous, close-set. Op- 
ercles, top of head, and scapular region with conspicuous branching 
tubes and striz. Insertion of dorsal considerably nearer snout than 
base of caudal. Pectorals and ventrals with sheathing scales. Head 
4; depth 5. D.15; A. 17; Lat. 1. 53; scutes 18414. L. 12 inches. 
Pacific coast of North and South America; very abundant, spawning 
in the sea. Resembles the European Sardine (C. pilchardus), but has 
no teeth, and the belly less strongly serrate. 


(Jenyns, Zod]. Beagle, Fish. 134: Meletta cerulea Girard, U.S. Pac. R. R. Surv. x, 
330: Alosa musica Grd. U.S. Nay. Astron. Exped. Zobl. 246: Alausa ealifornica Gill, 
Proc. Acad. Nat. Sci. Phila. 1862, 281; Giinther, vii, 443.) 


aa. Ventral serratures strong. 
b. Jaws with persistent teeth, at least on premaxillaries, and sometimes on sym- 
physis of lower jaw. 
442. €. chrysechloris (Raf.) Jor. & Gilb.—Ohio Shad; Skipjack. 

Brilliant blue above; sides silvery, with golden reflections; no dark 
spot behind opercle. Body elliptical, highest near the middle, much 
compressed. Head rather slender and pointed, its upper profile 
Straight. Lower jaw strongly projecting, its tip entering the profile; 
upper jaw emarginate. Premaxillary, and often tip of lower jaw, with 
moderate-sized teeth. Maxillary large, reaching to opposite posterior 
part of eye. Eye large, well covered by adipose eyelid. Fins moderate. 
Caudal pedunele slender, the caudal widely forked. Gill-rakers eom- 
paratively few, short, stout, and coarse, about 23 below the angle of the 
arch. Opercles with radiating and branching striz. Peritoneum pale. 
Head 33; depth 33. Eye shorter than snout, 44 in head. D.16; A. 18; 
Lat. 1.52; ventral scutes 20+.13. L.15 inches. Gulf of Mexico and 
Mississippi Valley; abundant, and resident in all the larger streams, 
and introduced through the canals into Lake Erie and Lake Michigan. 
A handsome fish, not valued for food. | 

(Pomolobus chrysochloris Raf. Ichth. Oh. 1820, 38.) 

b. Jaws without persistent teeth; afew teeth usually present on the tongue. (Aeletta 
Val.) 
44%. C. mediocris Mitchill.—Hickory Shad; Tailor Herring; Fall Herring. 

Bluish silvery; sides with rather faint longitudinal stripes. Head 
comparatively long, the profile straight and not very steep, form more 
elliptical than in the others and less heavy forwards. Lower jaw con- 
siderably projecting; upper jaw emarginate. Opercles rather less 
emarginate below and behind than in C. vernalis. Fins low; dorsal 
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fin inserted nearer snout than base of caudal. Peritoneum pale. Head 
4; depth 33. D.15; A. 21; Lat. 1. 50; ventral scutes 20+ 16. New- 
foundland to Florida; rather common. Little valued as a food-fish. 

(Mitch. Trans. Lit. & Phil. Soc. N. Y. i, 451: Clupea mattowacca Giinther, vii, 438: 
Alosa lineata Storer, Proc. Bost. Soc. Nat. Hist. ii, 242, and Hist. Fish. Mass. 162.) 
444. €. vermalis Mitch.—dAlewife; Branch Herring; Gaspereau. 

Blue above; sides silvery; indistinct dark stripes along the rows of 
scales; a blackish spot behind opercle. Body rather deep and com- 
pressed, heavy forward. Head short, nearly as deep as long, the pro- 
file somewhat steep and slightly depressed above the nostrils. Maxil- 
lary extending to posterior margin of pupil. Lower jaw somewhat p:o- 
jecting ; upper jaw emarginate. Eye large, slightly longer than snout, 
34 in head. Gill-rakers long, 30-40 below the angle of the arch, shorter 
and stouter than in C. sapidissima. Lower lobe of caudal the longer. 
Dorsal fin high, alittle higher than long, its height 64 in length of body. 
Head 48; depth 34. D.16; A.19; Lat. 1.50; scutes 21414. Perito- 
neum pale. Atlantic coast of the United States; abundant; entering 
streams to spawn; land-locked in the lakes of Western New York. 


(Mitchill, Rept. Fish. N. Y. 22, and Trans. Lit. & Phil. Soc. N. Y. i, 454: Clupea 
pseudoharengus Wilson, Rees’s Encyel.: Alosa tyrannus Storer, Hist. Fish. Mass. 156: 
Pomolobus pseudoharengus Gill, Rept. U. 8. Fish Com. 1871-’72, 811: Pomolobus vernalis 
Goode & Bean, Bull. Essex Inst. 1879, 24.) 


445. C. wstivalis Mitchill.—Glut Herring; Blue-back. 

Very similar to the preceding, from which it is best distinguished by 
the black peritoneum. The fins are lower and the eyes smaller. At- 
lantie coast, appearing later than the preceding; less abundant and 
less valuable as a food-fish. 


(Clupea estivalis Mitch. Trans. Lit. & Phil. Soe. N. Y. 11, 1814, 456: Alosa cyanonoton 
Storer, Hist. Fish. Mass. 161: Pomolobus astivalis Goode & Bean, Bull. Essex Inst. 
13879, 24.) 


ttCheeks deeper than long, the preopercle scarcely prolonged anteriorly below; no 
teeth, or a few, caducous, on the jaws; shad. (Alosa Cuvier.* ) 


446. C. sapidissimaa Wilson.—Common Shad. 


Bluish above; sides white or silvery; a dark spot behind opercle, and 
sometimes several along the line dividing the color of the back from 
that of the sides; axil dusky; peritoneum white. Body comparatively 
deep. Mouth rather large, the jaws about equal, the lower fitting into 
a notch in the tip of the upper. Preorbital moderate. Cheeks much 





= as . The Ya 5 Y rr, = , . 
*Cuvier, Régne Anim. ed. 2, 1829: type Clupea alosa L. (Latin alausa or alosa, an 
early name of the shad; English allis, German alse, Latin halec.) 
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deeper than long, the preopercle extending little forward, joining the 
mandible at a point rather behind the eye. GilL-rakers extremely long 
and slender, much longer than eye, about 60 below the angle of the 
arch. Fins small. Dorsal much nearer snout than base of caudal. 
Head 44; depth 3. D.15; A. 21; Lat. 1.60; ventral scutes 21+ 16. 
Atlantic coast of the United States; ascending rivers to spawn. One 
of the most important of our food-fish. Also introduced on the Pacitie 
coast. 

(Wilson, Rees’s Encyclopedia: Alosa prestabilis DeKay, New York Fauna, Fish. 255: 
Alosa sapidissima of most late American writers. ) 


123.—_-H ARERNGULA Valenciennes. 


(Valenciennes, Hist. Nat. Poiss. xx, 277, 1847: type Harengula latulus Val.) 

Characters essentially those of the genus Clupea, except that the 
scales are firm, adherent, and regularly arranged. (Latin diminutive 
of harengus, herring.) 

447. H. pemsacolaw Goode & Bean. 

Body deep, with projecting belly, formed much as in the shad, 
Head very short. Scales of the back in front of dorsal with radiating 
striae and sharply serrated edges; other scales smooth, with irregular 
but unarmed free margins; scales all marked with wavy lines, some- 
times forming reticulations. Lower jaw rather long, maxillary ex- 
tending beyond front of orbit. Teeth very small, inconspicuous in the 
jaws. A large patch of asperities on the tongue. Gill-rakers fine, close 
set, shorter than the eye, about 56 below the angle. Eye large, longer 
than snout, 3 in head. Head 4; depth 3. D. 16; A.17; Lat. 1. 40; 


scutes 12 behind ventrals. Pensacola, Fla. (Goode & Bean.) 
(Harengula pensacole Goode & Bean, Proc. U. 8S. Nat. Mus, 1879, 152.) 


124.—OPISTHONEMA Gill. 
Thread Herring. 
(Gill, Proc. Acad. Nat. Sci. Phila. 1861, 37: type Clupea thrissa Osbeck.) 

Characters essentially those of Harengula, except that the last ray of 
the dorsal is produced in a long filament as in Dorosoma. (ézto0e, be- 
hind; v7ya, a thread.) 

448. ©. thrissa (Osbeck) Gill. 

Bluish above; silvery below; an indistinct bluish shoulder-spot; each 
seale on the back with a dark spot, these forming longitudinal streaks. 
Body oblong, compressed. Belly strongly serrate. Tongve with minute 
teeth. Jaws toothless; lower jaw slightly projecting; maxillary reach- 


37. CLUPEIDZ—BREVOORTIA. 269 


ing nearly to middle of orbit. Gill-rakers very long and slender. Dor- 
sal fin inserted in front of ventrals, much nearer snout than base of cau- 
dal. Dorsal filament about as long as head. Anal very low. Paired 
fins small. Scales rather firm, smooth. Head 4; depth 33 in length. 
D. 19; A. 24; Lat. 1.50; scutes 17414. Atlantic coasts of America, 
chiefly southward, the flesh said to be sometimes poisonous. 


(Clupea thrissa Osbeck, Reise, 336: Clupea thrissa Giinther, vii, 432: Clupea libertatis 
Giinther, vii, 433, Pacific coast of Central and South America, is at least very similar.) 


125.—BREVOORTEA Gill. 


Menhadens. 


(Gill, Proc. Acad. Nat. ‘sci. Phila. 1861, 37: type Clupea menhaden Mitch. = Clupe 
tyrannus Latrobe. ) 


Body elliptical, compressed, deepest anteriorly, tapering behind. 
Head very large. Cheeks deeper than long. Mouth large, the lower 
jaw included. No teeth. Gill-rakers very long and slender, densely 
set. Gill-arches angularly bent. Scales deeper than long, closely im- 
bricated, their exposed edges vertical, and fluted or pectinated. Dor- 
sal fin low, rather posterior. Anal fin small. Intestinal canal elongate. 
Peritoneum dusky. Species few, inhabiting the Atlantic. (Dedicated 
to J. Carson Brevoort.) 

*Scales with their edges entire, fluted. 
449. B. patronus Goode. 

Head larger than in B. tyrannus. Fins long, the height of the dorsal 
ereater than the length of the maxillary; that of the anal more than 
half the height of the maxillary. Pectorals reaching beyond front of 
ventrals; insertion of dorsal in front of ventrals, just behind the middle 
point between the snout and the base of the caudal. Scales moderate, 
with their margins entire, fluted. Axillary appendages large. Large 
scales at base of pectoral. Operculum delicately striated. Greenish 
gray above; sides silvery, with brassy lustre; scapular blotch incon- 
Spicuous. Head 3 in length; depth 23. D.19; A. 22; Lat. 1. 50-65. 
Gulf of Mexico. (Goode.) 

(Goode, Proc. U.S Nat. Mus. i, 39, 1878.) 


**Scales everywhere with their edges strongly serrated. 


450. B. tyrannus* (Latrobe) Goode.—Menhaden ; Mossbunker ; Bony-fish ; White- 
fish; Bug-fish ; Iat-back ; Yellow-tail. 


Head and jaws shorter than in B. patronus. Fins comparatively short, 





yy parasitic Crustacean ( Oniscus pr cegustator Latrobe) i is found in the mouthsof aver y 
large proportion of the individuals of this species. The specific names both of the fish 
and the Crustacean refer to this p:culiarity, the ancient Roman rulers (tyranni) having 
had their tasters (pregustatores) to taste their food before them, to prevent poisoning, 
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the height of the dorsal less than the length of the maxillary; height or 
anal less than half the length of the maxillary. Pectorals not reaching 
to ventrals. Dorsal inserted slightly behind ventrals, about midway 
between snout and base of caudal. Scales moderate, strongly serrated, 
arranged very irregularly. Operculum strongly striated or almost smooth 
(var. aurea). Gill-rakers much longer than eye. Bluish above; sides 
silvery, with a strong brassy lustre; fins usually yellowish; a conspicuous 
dark seapular blotch, behind which are often smaller spots. Head bt; 
depth 3. D.19; A. 20; Lat. 1. 60-80; ventral plates 20412. L. 12-18 
inches. New England to Brazil; very abundant southward, spawning in 
the sea. Held in no esteem as a food-fish, but very valuable for oil and 
manure; the young canned as sardines. 


(Clupea tyrannus Latrobe, Trans. Amer. Phil. Soc. Phila. v, 77, 1802: Clupea menhaden 
Mitchill, Trans. Lit. & Phil. Soc. N. Y.i, 453; 1814: Clupea eS taaae Giinther, vii, 436: 
Clupanodon aureus Agassiz, Spix. Pisce. Bras. 52 (Brazilian var. aurea Goode): Clupea 
aurea Giinther, vii, 437: Alosa menhaden Storer, Hist. Fish. Mass. 337; Goode, Proc. U.S 
Nat. Mus. i, 5, 31, 1878; Goode, Rept. U. S. Fish Comm. for 1877, complete biography. ) 


Famity XXX VIIIL—DOROSOMATID &. 
(The Gizzard Shads.) : 


Body short and deep, strongly compressed, covered with thin, decid- 
uous, cycloid scales. Belly compressed to an edge, which is armed with 
bony serratures. Head naked, short, rather small. Mouth small, in- 
ferior, oblique, overlapped by the blunt snout; no teeth. Maxillary 
narrow and short, with a single supplem ntal bone, not extending to 
opposite the middle of the eye, and forming but a small portion of the 
lateral margin of the upper jaw. Mandible short and deep, its rami 
enlarged at base. Premaxillary not protractile. Gill-rakers slender, 

exceedingly numerous, not very long, similar on all the arches,  Gill- 
membranes not united, free from the isthmus. Pseudobranchie large. 
An adipose eyelid. No lateral line. Dorsal fin about midway of the 
body, usually behind ventrals. Pectorals and ventrals moderate, each 
with an accessory scale. Anal very long and low. Caudal forked. No 
adipose fin. Stomach short, muscular, like the gizzard of a fowl. Genera 
2, species about 12. Mud-eating fishes of the coasts and rivers of warm 
regions, of little value as food. 

(Clupeide group Chatoéssina Giinther, vii, 406-411.) 


: Last ray of dorsal produced in a long filament. .........-.----.--. DorosomMa, 126. 


ae aa attain 


So 
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126.—DOROSOMMA Rafinesque. 
Gizzard Shad. 
(Chatoéssus Cuvier, 1829.) 
(Rafinesque, Ichth. Oh. 1820, 39: type Dorosoma notata Raf.—= Clupea heterura Ruf.) 

Characters of the family, with the addition that the last ray of the 
dorsal is prolonged and filiform as in Opisthonema and Megalops.  (ddpo-, 
a lance; cdpa, body ; in allusion to the form of the body in the young.) 
451. D. cepedianum (Le 8.) Gill.—Gizzard Shad ; Hickory Shad. 

Silvery; bluish above; young with a round dark spot at the shoulder; 
tips of ventrals and edge of anal often dusky. Body deep, compressed, 
the back elevated in the adults. Dorsal about median, its filamentous 
ray about as long as head, sometimes longer, sometimes shorter. Caudal 
widely forked, the lower lobe the longer. Head 43; depth 23. Hye 44 
in head. D.12; A.31; Lat. 1.56; L. transv. 23; scutes 17112. L.15 
inches. Cape Cod to Mexico; abundant southward, entering all rivers, 
and permanently resident (“‘ var. heterwrum”) everywhere in the Missis- 
sippi Valley in the larger streams; also introduced into Lake Michigan 
and Lake Erie, and land-locked in ponds from New Jersey to Nebraska 
and Texas. A handsome fish, of no value as food. 


(Megalops cepediana Le Sueur, Journ. Acad. Nat. Sci. Phila, 1817, 361: Chatoéssus 
cepedianus Giinther, vii, 409: Clupea heterura Raf. Amer. Month. Mag, 1818, 354: 
Chatoéssus ellipticus Kirtland, Bost. Journ. Nat. Hist. iv, 235.) 


Famity XXXIX —ENGRAULIDIDZ. 
(The Anchovies.) 


Body elongate, more or less compressed, covered with thin, cycloid 
scales. Head compressed. Mouth extremely large, nearly horizontal, 
usually overlapped by a pointed, compressed, pig-like snout. Gape 
very wide, the maxillary very long and slender, formed of about three 
pieces, extending backward far behind the eye; in some genera, much 
beyond the head. Premaxillaries not protractile, very small, firmly 
joined to the maxillaries. Teeth small, variously arranged, usually fine 
and even, in a single row in each jaw. Eye large, well forward, so that 
the snout is very short. Preorbital narrow. Opercles little developed, 
membranaceous. Gill-rakerslong and slender. Branchiostegals slender, 
7-14 in number. Gill-membranes separate or joined, free from the isth- 
mus. Pseudobranchiz present. Nolateralline. Belly rounded or weakly 
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serrate. Fins various. No adipose fin. Caudal forked. Smal fishes; 
usually swimming in large schools. Abundant in all warm seas, occa- 
sionally entering rivers. Genera 9, species about 60. 
(Clupeide group Engraulidina Giinther, vii, 383-406. ) 
" 


* Gill-membranes scarcely connected, the gill-openings being extremely wide; no 
pectoral filaments; anal fin moderate, its origin behind that of the dorsal ; 
upper jaw projecting beyond lower; maxillaries not extending beyond gill- 
openings; teeth small, or wanting, in one or both jaws-..-STOLEPHORUS, 127. 


127._-STOLEPHORUWS Lacépeéde. 
Anchovies. 
(Engraulis Cuvier, 1817.) 


(Lacépéde, Hist. Nat. Poiss. v, 381, 1803: type Atherina japonica Gmelin.) 

Body oblong, compressed, covered with rather large, thin, deciduous 
scales. Snout conical, compressed, projecting. Maxillary extending 
backward far behind eye, about to the base of the mandible. Oper- 
culum narrow, membranaceous. Teeth small, usually on the jaws, 
vomer, palatines, and pterygoids, those of one or both jaws sometimes 
obsolete. Anal fin moderate, free from caudal (its rays 15-40). No pec- 
toral filaments. Dorsal about midway of body, posterior to ventrals. 
Pectorals and ventrals each with an accessory scale. Adipose eyelid . 
obsolete. Branchiostegals 9-14. Gill-membranes not united, leaving 
the narrow isthmus uncovered. Species about 25, in all warm regions. 
(ctoi7, a stole, a white band worn by priests; gopds, bearing; in allusion 
to the silvery lateral band.) 


*Teeth fine, even, numerous, persistent in both jaws. 


+ Sides without distinct silvery band. ; e 
4 


452. S. rimgems (Jenyns) Jor. & Gilb.—Anchovy.- 

Bluish above; sides and below silvery, not translucent. No silvery 
lateral band. Body little compressed, rounded above, slightly cari- 
nated below, not serrated. Head long, anteriorly compressed, the snout 
pointed and protruding. Head nearly twice as long as deep. Eye 
large, very near the tip of the snout. Maxillary extending beyond root 
of mandible. Opercle deeper than long, placed very obliquely. Gill- 
rakers very long, much longer than the eye. Head 33; depth 53. 
D. 14; A. 22; Lat. 1.40; B.14. L. 7 inches. Pacific coast, from Van- 
couver’s Island to Peru; extremely abundant. The largest of our an- 
chovies. 


(Engraulis ringens Jenyns, Voyage Beagle, 136: Lngraulis ringens Giinther, vii, 386: 
Engraulis mordax Girard, U. 8S. Pac. R. R. Surv. x, 334: ELngraulis nanus Girard, 1. ¢. 
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335 (much smaller and more compressed, probably the young of S. ringens, but occur- 
ring in large Schools): Engraulis pulchellus Girard, U.S. Nav. Astron. Exped. Zool. Fish. 
247.) 


tt Sides with a distinct silvery lateral band. 
{ Belly compressed to an edge and faintly serrated. 


453. S. browni (Gmel.) J. & G.—Anchovy. 


Olivaceous; sides silvery; the silvery lateral band about as wide 
as the eye, very distinct, more so than in our other species. Body 
rather elongate, compressed, not elevated. Head rather short, the 
snout projecting much beyond the tip of the lower jaw. Teeth pretty 
strong, maxillary extending beyond base of mandible, but not quite 
reaching to the edge of the gil’-opening. Eye large, 34 in head. Gill- 
rakers long, but shorter than in S. compressus. Anal with a sheath of 
scales; dorsal inserted nearer caudal than snout. Head 33; depth 4%. 
Pp. 12; A. 20; Lat. 1. 40. L.4-6 inches. Cape Cod to Brazil; very 
abundant southward. 


(Atherina browni Gmel. Syst. Nat. 1397; Giinther, vii, 389: Clupea vittata Mitchill, 
Trans. Lit. & Phil. Soe. N. Y. i, 456: Engraulis mitchilli Giinther, vii, 391: Engraulis 
vittatus of most recent writers. ) 


454. S. hiulewms (Goode & Bean) Jor. & Gilb. 


Snout somewhat compressed. Maxillary slightly dilated, ending in an 
acute point, which extends backward to the gill-openings, toothed along 
its entire lower edge; minute teeth in both jaws. Gill-rakers not very 
numerous, the longest as long as the eye. Origin of dorsal midway be- 
tween posterior margin of orbit and the root of the caudal. Lateral 
stripe one-third the height of the body. Head 32 in length; depth 54. 
Eye greater than snout. D.15; A.22. (Goode & Bean.) Clear Water 
Harbor, Florida. Evidently closely related to S. browni. 

(2ngraulis hiuleus Goode & Bean, Proc. U. S. Nat. Mus. ii, 348, 1579.) 


tt Belly not carinated or serrated. 
a. Body not strongly compressed, very slender. 


455. S. perfasciatas (Pocy) Jor. & Gilb. 


Body elongate, much slenderer than in S. browni, and not so much 
compressed, lead not so deep as in S. browni, more pointed, the snout 
rather sharp. Hye rather small, 44 in head, not longer than snout. 
Maxillary teeth well developed; mandibulary teeth very slender.  Gill- 
rakers very long, as long as eye. Maxillary shorter than in S. browni, 
not reaching quite to the base of the mandible. Belly slightly com- 
pressed, not serrated. Scales very deciduous. Ventrals short, very 

Bull. Nat. Mus. No. 16 18 
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slightly in front of dorsal. Caudal peduncle long and slender. Dorsal 
inserted scarcely nearer caudal than snout. Silvery stripe broad, half 
wider than the eye, bordered above by a dusky streak. Head 34; 
depth 6. D.12; A. 20. L.4 inches. West Indies; occasional north- 
ward. A specimen in our collection from Wood’s Holl, Mass. 

(Engraulis perfasciatus Poey, Mem. Cuba, ii, 312: Hngraulis perfasciatus Giinther, vii, 
391.) 
aa. Body strongly compressed, translucent in life. 

456. &S. delicatissimaus (Girard) Jor. & Gilb. 

Very pale, olivaceous, translucent, with some dark points, and a sil- 
very lateral band not as wide as the eye. Head short, nearly as deep 
as long. Hye large, much longer than the blunt snout, which projects 
considerably beyond the lower jaw. Gill-rakers numerous, slender, 
nearly as long as the eye. Maxillary reaching past the root of the man- 
dible. Lower lobe of caudal the longer. Anal rather long. Dorsal 
inserted midway between caudal and front of eye. Head 44; depth 43. 
D.15; A.23. Lat.1.40. L.3 inches. San Diego Bay and southward ; 
locally abundant. 

(Engraulis delicatissimus Girard, Proc. Acad. Nat. Sci. Phila. 1854, 154, and U.S. Pace. 
R. R. Surv. x, 333: Lngraulis delicatissimus Giinther, vii, 391.) 

457. S. compressus (Girard) Jor. & Gilb.—‘‘ Sprat.” 

Very pale, olivaceous, translucent; a silvery lateral band as broad as 
the eye. Body strongly compressed, deeper than in other species. 
Head short, nearly as deep as long. Eye large, anterior, much longer 
than the blunt snout, which does not project much beyond the lower 
jaw. Gill-rakers numerous, slender, nearly as long as the eye. Maxil- 
lary reaching beyond the root of the mandible. Lower lobe of caudal 
the longer. Anal fin very long. Dorsal inserted midway between cau- 
dal and front of eye. Pectoral with a basal sheath. Head 44; depth 33. 
D. 12; A.31. Lat.l. 40. L. 6 inches. Very similar to S. delicatissi- 
mus, but larger, with a longer anal fin. Point Concepcion to Mexico; 
abundant southward. 

(Engraulis compressus Girard, U.S. Pac. R. R. Sury. Fish. 335: Engraulis compressus 


Giinther, vii, 395.) 


Famity XL.—ALEPIDOSAURID 2. 
(The Lancet-fishes.) 

Body elongate, rather compressed, scaleless. Head compressed, with 
the snout much produced, and with the cleft of the mouth very wide. 
Premaxillary very long and very slender, forming the entire margin of 
the upper jaw, not protractile. Maxillary thin, needle-like, as long as 


| 


ret 


40. ALEPIDOSAURIDA—ALEPIDOSAURUS. 275 


the premaxillary, immovable. Teeth very unequal, immovable, and 
subject to many variations in the same species; a series of small teeth 
the entire length of the premaxillary ; those in front sometimes larger 
and curved. Palatine teeth compressed, triangular, pointed; two or 
three of the anterior ones exceedingly long and strong, fang-like; the 
posterior ones moderate. Teeth of the lower jaw similar to those on the 
palatines, one pair in front and two or three pairs in the middle being 
much enlarged. No teeth on the tongue. Eye large. Gill-openings 
very wide; the gill-membranes not united, free from the isthmus.  Gill- 
rakers stitf, shortish, spine-like. Branchiostegals 5-7. Pseudobranchie 
large. Opercular bones thin, membranaceous. Dorsal fin very long, oc- 
cupying nearly the whole of the back, of more than 40 rays; adipose fin 
present, moderate; anal fin muderate; caudal fin forked. <Air-bladder 
none. Large fishes of the deep seas, found in the Atlantic and Pacific. 
One genus and 6 or 8 species. Every part of the Alepidosaurus is so 
fragile that it is extremely difficult to procure specimens. The structure 
of the dorsal fin is so delicate that it must be liable to injury even in 
the water; the bones are very feebly ossified, and the fibrous ligaments 
connecting the vertebre are very loose and extensible, so that the body 
may be considerably stretched. ‘This loose connection of the single 
parts of the body is found in numerous deep-sea fishes, and is merely 
the consequence of their withdrawal from the pressure of the water to 
which they are exposed in the depths inhabited by them. When within 
the limits of their natural haunts the osseous, muscular, and fibrous 
parts of the body will have that solidity which is required for the rapid 
and powerful movements of a predatory fish. That fishes of this genus 
(Alepidosaurus) belong to the most ferocious of the class is proved by 
their dentition and the contents of their stomach, but it is worthy of 
notice that although the mouth is so deeply cleft, the lower jaw cannot _ 
be moved from the upper at a greater angle than about 40°.” (@iinther.) 


(Scopelide, group Alepidosaurina Giinther, v, 420-423.) 


128.—ALEPIDOSAURUS Lowe. 
Lancet-fishes. 


(Alepisaurus Lowe, Proc. Zo]. Soc. Lond. 1833, 104: type Alepisaurus ferox Lowe.) 
Characters of the genus included above. The name Plagyodus Steller 
(Pallas, Zoogr. Ross. Asiat. ili, 383) has been lately accepted by Dr. 
Giinther for this genus. A specimen of one of the Pacific species was 
obtained by Steller from the Kurile Islands, and a brief description of 
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it, under the name of Plagyodus, left by him in manuscript, was after- 
wards quoted by Pallas, without indorsement. Steller wrote before 
Linneus, and apparently used the name Plagyodus as a mononomial 
designation for his particular specimen or species, and not in the sense 
of a Linnean genus. It seems to us, at present, best to retain the name 
Alepidosaurus. (a, privative; A=zts, scale; cadpos, Saurus = Synodus.) 


* Ventral rays 9 or 10. (Alepidosaurus. ) 


458. A. ferox Lowe.—Lancet-fish. 

The length of the head is twice the height of the body, and rather less 
than one-sixth of the total. Eye median, 6 in head, as wide as the 
interorbital space. Dorsal fin much elevated; pectorals elongated, but 
not reaching nearly to ventrals; first ray of dorsal, pectoral, and ventral 
serrated. Upper caudal lobe produced into a long filament. D. 41-44; 
A. 14-17; P. 14-15; V.9-10. (G@iinther.) Deep waters of the Atlantic; 
lately obtained off the coast of Massachusetts by the United States 
Fish Commission. A specimen of this or some closely-related species 
has been procured by Dr. Bean in Alaska. 

(Alepisaurus ferox Lowe, Trans. Zodl. Soc. Lond. i, 395; Giinther, v, 421.) 
**Ventral rays 13. (Caulopus Gill.*) 

459. A. borealis Gill.—Handsaw-fish. 


Dorsal fin with about 34 rays, the first of which is rather stout, and 
anteriorly has a prominent compressed ridge, which is crenulated in 
front. Ventral fins at least as long as the head. V.13; B.5. Mon- 
terey to Alaska; occasionally cast on shore. 

(Gill, Proc. Acad. Nat. Sci. Phila. 1862, 128: Alepidosawrus borealis Giinther, v, 423: 
Caulopus serra Gill, Proc. Acad, Nat. Sci. Phila. 1862, 131, from Monterey; known by 
a mutilated specimen only, which ‘‘differs from C. borealis by the oblong operculum, 
the nearly equal triangular shape of the coalescent infraopercular bone above the 
dividing ridge, but with an oblique excavation at its base, which describes nearly 
the third of a circle, as well as the sculpture of the portion below the dividing 


ridge”.) 
Famity XLI—PARALEPIDIDA. 
(The Paralepids.) 


Body elongate, somewhat compressed, formed much as in a Barracuda, 
covered with eycloid scales of moderate or rather large size. Head long, 
usually scaly on the sides. Mouth very large, lower jaw projecting. 
Premaxillary not projectile, very long and slender, forming the entire 
margin of the upper jaw. Maxillary long and slender, closely adherent 


*Gill, Proc. Acad. Nat. Sei. Phila. 1862, 128: type Alepisaurus altivelis Poey, from 
Cuba. (xavAos, stem; zovs, foot; i. e., ventral fins of many stems or rays.) 


a 
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to the premaxillary. Teeth rather strong, pointed, in single series on 
the jaws and palatines; some of them on lower jaw and palatines some- 
times very long and fang-like, and most of them freely depressible. 
Opercular bones thin. Pseudobranchiz present. Gill-membranes sep- 
arate, free from the isthmus. Branchiostegals about 7. Gill-:rakers 
short, sharp, spine-like. Eye large. Lateral line present, its scales 
usually enlarged. Dorsal fin short and small, behind the middle of the 
body, nearly or quite over the ventrals. Adipose fin present; anal fin 
low, rather long; caudal fin short, narrow, forked; pectorals rather 
small, placed low. Pyloric ceca none. No air-bladder. Phosphores- 
cent spots few or none. Fishes of the deep waters of the Atlantic and 
Pacific, resembling Sphyrena in form and dentition. A single genus 
and about 5 species are now known. 
(Scopelide, g oup Paralepidina Giinther, v, 418, 420.) 


129.—SUDIS Rafinesque. 
(Paralepis Risso.) 
(Rafinesque, Caratteri di Aleuni Nuovi Generi, etc. 1810, 60: type Sudis hyalina Raf. of 
the Mediterranean. ) 

Characters of the genus included above. Two genera are usually 
recognized, differing in the development of the canines of the lower jaw, 
a character which appears to be of minor importance. (Latin sudis, a 
stake, an ancient name of Sphyrana.) 

*Lower jaw with 3-5 very long fang-like teeth on each side. (Sudis.) 
4690. 8. rimgems Jordan & Gilbert. 

Body very slender and elongate, compressed, the depth Farris about 
one-sixteenth of the length. Head rather slender, anteriorly pointed 
and moderately depressed. Mouth large, horizontal, the gape extending 
more than half the length of the head. Margin of the upper jaw formed 
entirely by the very slender, nearly straight premaxillaries, which are 
closely appressed to the long and slender maxillaries. Mavxillaries ex- 
tending to below the eye, nearly as far as the mandibular joint. Tip of 
upper jaw emarginate; tip of lower jaw rather broad, turned up, and 
fitting in the notch of the upper jaw. Premaxillaries armed with a 
Series of small, sharp, subequal, close-set teeth, which are hooked back- 
ward; a long, slender canine in front on each side. Lower jaw with 
about 10 sharp, slender teeth on each side, these teeth very unequal, 
some of them short, three or four very long and canine-like. Near the 
front is one fang-like tooth on each side, then a considerable interspace, 
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behind which the others are arranged partly in tworows. Most of these 
teeth, especially the inner and larger ones and the anterior canines, are 
freely depressible. A long series of teeth on the palatines, one or two 
of the anterior teeth on each side and one or two others long, slender, 
and fang-like. Tongue free anteriorly, roughish, but apparently with- 
out teeth. Scales very large, cycloid. Dorsal fin inserted somewhat 
behind the middle of the body, at a distance of nearly 4 times its base 
in front of the anal, its height a little greater than the length of its 
base. D.11; A. 25. Anal fin anteriorly nearly as high as the dorsal, 
its posterior rays low. Pectoral fins placed low, rather short, about as 
long as the maxillary. Caudal fin short, narrow, apparently forked. 
Ventrais (lost in the type) probably in front of the dorsal. Coloration 
light olive, the sides silvery, with dark punctulations. Peritoneum 
silvery, underlaid by black pigment. Santa Barbara Channel, California. 

(Jordan & Gilbert, Proc. U. 8. Nat. Mus. 1880, 273.) 
**Lower jaw without fang-like teeth. (Paralepis Risso.*) 

a. Ventral fins inserted behind the dorsal. (Arctozenus Gill.) 


468. 8S. borealis (Reinhardt) Jordan & Gilbert. 


Olivaceous. Snout as long as rest of head; mandible included, its 
upturned tip fitting into an emargination of upper jaw. Teeth as in S. 
coruscans, but considerably stronger. Pectoral and ventral fins small, 
the latter inserted behind the dorsal. Head 44; depth12. B.7; D.8; 
A. 32; P.11; V.9. Greenland to Gulf of Saint Lawrence. 

(Paralepis borcalis Reinhardt, Naturv. Mathem. Afhandl. vii, 115: Paralepis borealis 


Giinther, v, 418: Arctozenus borealis Gill, Proc. Acad. Nat. Sci. Phila. 1864, 188.) 


462. S. coruscans Jor. & Gilb. 

Dusky olivaceous; sjdes of head silvery; bases of fins generally 
black; rami of mandible each with a double series of minute phos- 
phorescent spots. Body very elongate, of nearly uniform depth, the 
caudal peduncle very slender; abdomen compressed. Head long; 
snout sharp, half length of head. Eye large, high. Jaws equal; max- 
Ulary reaching vertical from nostril; tip of lower jaw fitting into an 
emargination of premaxillaries. None of the teeth fang-like; premax- 
iNaries laterally with minute teeth; 4 or 5 longer teeth in front; vomer 
with minute teeth; anterior palatine teeth long, the posterior short; 
teeth of lower jaw slender, distant, unequal. Scales deciduous, those 
of lateral line enlarged. Fins all very small; ventrals entirely behind 





*Risso, Eur. Mérid. iii, 472, 1826: type Coregonus paralepis Risso. (mapa, near; 
Aéric, scales. ) 
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dorsal, their distance from front of orbit twice that from base of caudal; 
distance of front of dorsal to base of caudal half its distance from tip 
of snout; caudal widely forked. Head 4; depth 13. D.8; A. 31; P. 
11; V.9. Lat. 1. 60. Puget Sound, scarcely differing from the pre- 
ceding, the teeth a little weaker. 

(Paralepis coruscans Jor. & Gilb. Proc. U. S. Nat. Mus. 1880, 411.) 


Famiry XLIT—SCOPELID:. 
(The Scopelids.) 


Body oblong or elongate, compressed or not, naked or covered with 
scales, which are usually cycloid. Mouth very wide, the entire margin 
of the upper jaw formed by the long and slender premaxillaries, closely 
adherent to which are the slender maxillaries, the latter sometimes rudi- 
mental or obsolete. Teeth various, mostly cardiform on both jaws, 
tongue, and palatines; canines often present; large teeth usually de- 
pressible. No barbels. Opercular bones usually thin, often incomplete. 
Gill-membranes separate, free from the isthmus. Branchiostegals usu- 
ally numerous. Pseudobranchie present. Gill-rakers various. Lateral 
line usually present. Cheeks and operecles commonly sealy. Adipose 
fin present in most of the genera. Dorsal fin short, median or rather 
anterior, of soft rays only. Pectorals and ventrals present. Anal fin 
moderate or long. Caudal forked. Skeleton weakly ossified. <Air- 
bladder small or wanting. Intestinal canal short. Sides sometimes 
with phosphorescent spots. Eggs inclosed in the sacs of the ovary and 
extruded through an oviduct. Genera 10, species about 50, mostly in- 
habiting deep water in warm regions. 

(Scopelid@ group Saurina Giinther, v, 393-417.) 


*Body without phosphorescent spots. (Synodontine.) 
a. Teeth not barbed; maxillary not dilated behind; ce on the palate in a single 


DATIGIOMCACIISICS =. sass eee seas feiss = 2th oe lc PRE Synopus, 130. 
**Body with phosphorescent spots. (Scopelina.) 
b. Body compressed, covered with large, smooth scales. ........MycropHuM, 131. 


130.—SYWNODUS Bloch & Schneider. 
Lizard-jishes. 
(Saurus Cuvier, 1817.) 
(Gronovius; Bloch & Schneid. Ichth. 1801, 596: type Vsox synodus L.) 


Body oblong or elongate, nearly terete. Head depressed, the snout 
triangular, rather pointed. Interorbital region transversely concave. 


) 
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Mouth very wide; premaxillary not protractile, very long and strong, 
more than half the length of the head; maxillary closely connected 
with it, very small or obsolete. Premaxillary with one or two series of 
large, compressed, knife-shaped teeth, the inner and larger depressible. 
Palatine teeth similar, smaller, in a single broad band. Lower jaw with 
a band of rather large teeth, the inner and larger teeth depressible; a 
patch of strong, depressible teeth on the tongue in front, and a long 
row along the hyoid bone. Jaws nearly equal. Eye rather large, 
anterior. Supraorbital forming a projection above the eye. Pseudo- 
branchiz well developed. Gull-rakers very small, spine-like.  Giill- 
membranes slightly connected. Top of head naked. Cheeks and oper- 
cles scaled like the body. Body covered with rather small, adherent, 
eycloid scales. Lateral line present. No phosphorescent spots. Dor- 
sal fin short, rather anterior. Pectorals moderate, inserted high. Ven- 
trals anterior, not far behind pectorals, large, the inner rays longer than 
the outer. Anal short. Caudal narrow, forked. Branchiostegals 12-16. 
Stomach with a long, blind sac and many pyloric ceca. Skeleton rather 
firm. Species numerous. Voracious fishes of moderate size, inhabiting 
sandy bottoms at no great depth. In most warm seas. (cvvdd0v-, ancient 
name of some fish, from cvvddous, teeth meeting, not shutting past each 
other like scissors.) 


*Snout rather pointed, longer than eye; upper jaw the longer. (Synodus.) 


463. S. foetems (L.) Gill.—Sand Pike; Lizard-fish. 


Olivaceous; yellowish below; back, mottled; upper surface of head 
brownish, distinctly vermiculated with yellowish; ventral fins, lower 
side of head, and inside of mouth tinged with yellow. Eye moderate, 
55 in head. Seales less regularly a:ranged and the rows less oblique 
than in WN. lucioceps ; those on the opercle in about 5 rows, on the cheeks 
in 7; 25-30 scales along back before dorsal, 4 in a vertical row between 
adipose fin and lateral line, 5 in an oblique row. Pectoral fin short, 
not reaching ventrals, its length three-fourths that of the premaxillary. 
Ventral large, its length from outer edge of base greater than from tip 
of snout to upper edge of gill-opening. Interorbital space considerably 
concave, with radiating ridges. Head 44. B.12; D.11; A.11; V.8; 
scales 7-64—8 (the vertical rows counted obliquely). L.12inches. Cape 
Cod to South America; common southward. Not valued as food. 


(Salmo fatens L. Syst. Nat.: Saurus fortens Giinther, v, 396: Saurus fetens Holbrook, 
Ichth. 8. Car. 187.) 
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464A. S. lucioceps (Ayres) Gill. 


Olive-brown above, grayish below, with some golden lustre on sides; 
back with slaty reticulations; head not vermiculated above; lower side 
of head and ventral fins yellow. Eye 5 in head. Seales arranged in 
regular, very oblique rows; those on the opercles in about 8, on the 
cheeks in about 9 rows; 40-50 scales along the back before the dor- 
sal, 6 in a vertical row between adipose fin and lateral line, and 19 in 
an oblique row. Pectoral fin longer, reaching base of ventrals, its 
length about equal to that of the premaxillary. Ventral fin not so long 
as the space between snout and upper edge of gill-opening. Interor- 
bital space little concave, nearly smooth. Head 4; depth 83. D. 11; 
A. 12; B. 14; scales 13-66-16 (the vertical series counted obliquely). 
L. 12 inches. San Francisco to Mexico; rather common in summer. 

(Saurus lueioceps Ayres, Proc. Cal. Acad. Nat. Sci. 1855, 66: Saurus lucioceps Giinther, 


v, 397.) 


** Body rather stout; snout short, obtuse, shorter than eye; lower jaw the longer. 
( Trachinocephalus Gill.*) 


465. 8S. myops (Forster) Jor. & Gilb. 


Grayish, mottled or barred; scapula black. Body moderately elon- 
gate, tapering backwards. Mouth very large, maxillary more than half 
length of head; snout shorter than eye; lower jaw somewhat projecting; 
top of head corrugated; interorbital space concave. Anal fin compara- 
tively long. Ventral fins very long, reaching about to the vent. Head 
32 in length; depth about 5. D. 11; A. 14; scales 4-58-7. Tropical 
seas; not common on our South Atlantic coast. 

(Salmo myops Forster, MSS. Bloch & Schneider, 421: Saurus myops Giinther, v, 398.) 


138.—MWCTOPTIUM Rafinesque. 
(Scopelus Cuvier, 1817.) 

(Rafinesque, Indice d’Ittiologia Siciliana, 1810: type Myctephum punctatum Raf.) 

Body oblong, compressed, covered with large cycloid scales, those of 
the lateral line sometimes enlarged. <A series of round luminous spots 
along the lower side of the head and body. Head compressed. Mouth 
large, the jaws usually about equal; premaxillary very long, slender; 
maxillary well developed. Teeth in villiform bands on jaws, palatines, 
pterygoids, and tongue. Eye large. Gill-rakers very long and slender. 
Branchiostegals 8-10. Pseudobranchix large. Air-bladder small. Py- 


*Gill, Cat. Fish. East Coast N. Amer. 1861, 53, no description: type Salmo myops 
Forster. (rpayivos, Trachinus; ead, head.) 
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loric coeca few. Dorsal fin near the middle of the body; ventrals 
usually below it, with 8 rays; pectorals well developed; adipose fin 
small; anal usually long. Small fishes of the open seas in most re- 
gions; species numerous. Several undescribed species have been lately 
taken off our Atlantic coast by the U.S. Fish Commission. (-54, night; 
pos, light; hence amended by Cocco to Nyctophus.) 


A466. M. cremuiare Jordan & Gilbert. 

Body much compressed, deepest in front of the base of the pectorals, 
bluntly convex anteriorly, tapering behind. Ventral region much more 
arched than dorsal. Caudal peduncle long and very slender. Head 
short and high, abruptly rounded in profile, the snout very blunt. 
Jaws equal, the snout not projecting beyond the mouth. Maxillary 
very slender, scarcely widened to its tip, and not dilated, its extremity 
reaching beyond the eye to the margin of the preopercle. Premaxilla- 
ries anteriorly on a level of the pupil. Teeth very small, present on 
all the dentigerous bones. Rami of the mandible nearly parallel, com- 
ing together in a sharp keel below. Orbital margin above and in front 
with a thin membranaceous rim, that in front distinet and formed by 
the upturned edge of the preorbital. No orbital spine. Nasal bones 
membranaceous, their edges upturned, forming a horizontal groove. 
A groove between the frontal bones. Orbital margins separated by 
a groove from the preopercle. Margin of preopercle very oblique. 
All the membrane bones extremely thin, papery. Eye large, 34 in 
head. Gill-rakers long and slender. Head 3? in length to base of 
caudal; depth 44. Head and body completely covered with thin mem- 
branaceous scales, those on the middle of the sides not elevated and 
not noticeably larger than the others. Free edges of all the scales 
crenulate, some of them, especially on the back, with the crenations 
acute, but without spines, the scales being truly cycloid. About 45 
scales in a longitudinal series. A phosphorescent spot on each man- 
dible near the symphysis, 33 pairs of spots along the belly, 6 in front 
of ventrals, 6 between ventrals and origin of anal, and 21 between 
front of anal and base of caudal. Caudal peduncle above and below 
with two or three backward-direeted spines, which are apparently the 
exserted tips of vertebral processes. D. 12; A. 16; the fins rather 
low. Origin of dorsal nearer the snout than the base of caudal, much 
behind the base of the ventrals. Ventrals short, not reaching half way 
to vent. Pectorals reaching base of ventrals. Color very dark steel- 
blue above, silvery on sides and below, with dark metallic lustre; the 
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usual phosphorescent spots present, as above described; no evident 
cream-colored blotch on the back of tail. L. 24 inches. Santa Barbara 
Channel, California. 

(Jordan & Gilbert, Proc. U. S. Nat. Mus. 1880, 274.) 
467. MI. giaciale (Reinh.) J. & G. 

Snout very short and obtuse, with the upper profile descending in a 
very strong curve; cleft of mouth oblique; maxillary reaching to the 
angle of the preeoperculum, and terminating in a triangular dilatation. 
Scales smooth, those of the lateral line enlarged. Hye very large, more 
than one-third the length of head, which is nearly as deep as long. 
Depth 4, nearly equal to length of head. D.13; A.17; V.8. Lat. 1. 
06. Coasts of Scandinavia and Greenland. (Giinther.) 


(Scopelus glacialis Reinhardt, Dansk. Vidensk. Selsk. 1838, vii, 112, 126: Scopelus 
glacialis Giinther, v, 407.) 


Famity XLIIT.—STERNOPTYCHIDA. 


(The Sternoptychids.) 


Body oblong or ovate, naked. Mouth very wide, its cleft oblique or 
vertical. Margins of upper jaw formed laterally by the maxillaries, the 
edges of which are toothed. Teeth pointed, mostly small. Opercular 
apparatus incomplete. Gill-openings very wide, the membranes not 
connected, free from the isthmus. Pseudobranchi present. Gill-rakers 
long or short. Lower part of body and head with series of phosphores- 
cent spots. Adipose fin present, often small. Dorsal fin moderate, 
usually median, sometimes preceded by a rudimentary spinous dorsal. 
Eges extruded through oviducts. Skeleton imperfectly ossified. Small 
fishes of the deep seas. Genera 4; species about 12. 

(Sternoptychide groups Sternoptychina and Cocciina Giinther, v, 384-391.) 


*No seales; no rudimentary spinous dorsal; pseudobranchie present. (Cocciina.) 
MO WEL yaw PLOMINEMY=2s-\jccssseeesee Be ee cc. 5ics saeco oaecs Mauro.icus, 132. 


132.—_-MAUROLICWS Cocco. 
Argentines. 
(Cocco, Lettere sui Salmoni, 32: type Maurolicus amethystinopunctatus Cocco. ) 

Body oblong, compressed, naked, covered with silvery pigment; 
series of phosphorescent spots along the lower side of the head, body, 
and tail. Head compressed, the bones thin, but ossified. Cleft of mouth 
wide, oblique, the lower jaw prominent. Maxillary large, broad, much 
produced backwards, receiving the slender premaxillary in the upper 
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coneave part of its margin. Both jaws with minute teeth. Gill-rakers 
very long. Pectorals and ventrals developed. Dorsal well back, but 
before anal. Adipose fin rudimentary. Anal finlong. Branchiostegals 
8 or 9. Size small. Species about 4. (Dedicated to Maurolico, an 
Italian naturalist.) 


*Phosphorescent organs appearing as impressions on the skin. 


468. M. borealis (Nilss.) Giinther. 

Dark greenish, sides silvery. Body compressed. Mouth wide, the 
lower jaw much projecting. Teeth small. Eye large, 3 in head. Five 
luminous spots on the throat, 12 between pectorals and ventrals, above 
these a row of 8,5 between ventrals and anal, vent to tail 24. Dorsal 
nearer tail than snout. Adipose fin very small. Ventrals below dorsal. 
Caudal forked. Head 33; depth 34. D. 10; A. 15. L. 24 inches. 


(Storer.) North Atlantic; rare off our coasts. 
’ (Scopelus borealis Nilsson, Observ. Zool. 9; Giinther, v, 3&9: Scopelus humboldti DeKay, 
N.Y. Fauna, Fish. 246: Scopelus humboldti Storer, Hist. Fish. Mass. 328 (not ot Cuvier). 


Famity XLIV.—CHAULIODONTID. 
(The Chauliodonts.) 


Body oblong or elongate, compressed, covered with rather large, thin, 
deciduous scales. Lateral line present. No barbels. Series of phos- 
phorescent spots running along the lower side of the head, body, and 
tail. Head much compressed, the bones thin, but ossified. Mouth with 
the cleft extremely wide, its margins formed by maxillaries and pre- 
maxillaries, koth of which are provided with teeth. Teeth unequal, 
some of them long and pointed, fang-like. Pectorals and ventrals well 
developed. Adipose fin present. Caudal forked. Gill-openings very 
wide. No pseudobranchiz. No air-bladder. Deep waters of the At- 
lantic. Genera 2, Gonostoma and Chauliodus, differing widely in the 
position of the dorsal, the size of the anal, and the development of the 
gill-rakers ; 2 species are known. 

(Sternoptychide group Chauliodontina Giinther, v, 391, 392.) 

*Dorsal in front of ventrals; no gill-rakers; anal with less than 20 rays. 
CHAULIODUS, 133. 
133.—CHAULIODWS Bloch & Schneider. 
Viper-fishes. 
(Bloch & Schneider Syst. Ichth. 1801, 480: type Chauliodus sloani Bloch & Schneider. ) 

Body elongate, compressed, covered with very thin deciduous scales 

of moderate size. Head short, much compressed and elevated, the 


45. STOMIATIDA. 285 


lower jaw projecting, the snout much shorter than eye. Mouth ex- 
tremely wide, the cleft reaching much beyond eye. Premaxillaries 
with four long fang-like canines on each side. Mandible with pointed, 
wide-set teeth, the anterior ones excessively long; none of these large 
teeth received within the mouth. Maxillaries with fine teeth; palatine 
with a single series of small pointed teeth; no teeth on the tongue. 
Eye moderate. Pectorals moderate. Ventrals large. Dorsal fin high, 
placed anteriorly, well in front of the ventrals. Adipose fin moderate, 
sometimes fimbriate, opposite the low, short anal. Caudal moderate, 
forked. Gill-openings very wide. No gill-rakers. Branchiostegals 
numerous. (zaddcoc, exserted; cdvd-, tooth.) 


469. €. Siloarai Bloch & Schneider. 

Greenish above; sides silvery; belly blackish. Dorsal not far behind 
head, its first ray produced in a long filament. Pectoral fins short. 
Ventral fins elongate, longer than head. About 30 phosphorescent dots 
in a series from the chin to the ventrals. Scales of the body subhexag- 
onal. Head nearly as deep as long, 7 in total length; depth about the 
same. B.17; D.6; A. 12; V.7; Lat. 1. 56. L. 12 inches. (Giéinther.) 
Mediterranean and deep waters of the Atlantic; a specimen found in 
the stomach of a cod on George’s Banks. 

(Bloch & Schneider, 430; Giinther, v, 392.) 


Famiry XLV.—STOMIATIDA. 
(The Stomiatoids.) 


Body elongate, naked or covered with thin deciduous scales. Mouth 
very wide. Lateral margin of upper jaw formed by the maxillaries, 
which are provided with teeth along their edges. Teeth usually very 
strong, unequal, some of them often fang-like. Gill-membranes not 
joined, free from the isthmus. Branchiostegals numerous. <A long 
fleshy barbel suspended from the throat. No pseudobranchie. Sides 
with phosphorescent spots. Dorsal fin short, median or posterior, with- 
out spines. Adipose fin present or absent. Pectorals and ventrals 
present. Opercular apparatus incomplete. Skeleton feebly ossified. 
Eges excluded through oviducts. Deep-sea fishes of the Atlantic. 
Genera 4; species 8 or 10, 

(Stomiatide Giinther, v, 424.) 

*No adipose fin; dorsal opposite anal. (Stomiatinae.) 


A MOOUT WILL LNG CECIOUOUSISCAILES: saciatsceaisi=mure void clelcicie cielo le tlep els e-!e StomiAs, 134. 
ad. Body naked, 
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b. Vomer and palatines with teeth. ..........-..--.---------- ECHIOSTOMA, 135. 
bb. Vomer and palatines toothless - sideiee fe cence sees ces MIATA COSDB US ulGbs 
** Adipose fin present; dorsal in front os ana body naked. (Astronesthine. ) 
ASTRONESTHES, 137. 
134.—S FT ONEAS Cuvier. 
(Cuvier, Regne Anim. ii, 1817: type Lsox boa Risso, from the Mediterranean. ) 

Body elongate, compressed, covered with exceedingly fine and decid- 
uous scales, which are scarcely imbricated, lying in subhexagonal de- 
pressions in the skin. Head compressed, the snout very short and the 
cleft of the mouth extremely large. Mouth oblique, the lower jaw pro- 
jecting. Teeth pointed, unequal, those of the premaxillaries and mandi- 
ble very large ; maxillary with fine teeth ; vomer with a pair of fangs ; 
palatines and tongue with smaller pointed teeth. Eye moderate. Oper- 
cular portion of the head short; a large fleshy barbel suspended from 
the hyoid region. Vent far back. Dorsal comparatively long, far back, 
opposite the anal. Pectorals and ventrals rather small, and short, the 
latter far back. Caudal fin moderate. Lower side of head, body, and 
tail with series of phosphorescent dots. Gill-openings very wide. No 
pyloric ceca. Singular fishes of the deep waters of the Atlantic. 
(szépeas, “mouthy,” from ozéz2, mouth.) 


* Hyoid barbel not fringed. 


470. S. ferox Reinhardt. 

Black. Neither pectorals nor ventrals produced. Caudal rounded. 
Depth about 12 in total length; head 10. D.17; A. 21; P.6; V.6. 
(Giinther.) Greenland, south to Cape Cod, in deep water. 

(Reinhardt, Vidensk. Selsk. Naturv. etc. x, p. Ixxvii; Giinther, v, 426.) 


135.—ECHLIOS TOMA Lowe. 


(Lowe, Proc. Zod]. Soc. Lond. 1843, 87: type Lchiostoma barbatum Lowe. ) 

Body elongate, compressed, scaleless. Head rather compressed, the 
snout short and the cleft of the mouth very wide. Teeth pointed, un- 
equal, those of the premaxillary and the front of the lower jaw being 
longest; maxillary teeth in a single series, those of the lower two-thirds 
being small; teeth of the hinder part of the mandible in a double or 
triple series; vomer with a pair of fangs; palatines with a single series 
of small pointed teeth; two groups of similar teeth on the tongue. Eye 
of moderate size. Opercular portion of the head very narrow and flex- 
ible; a fleshy barbel on the centre of the hyoid region. Dorsal fin far 
back, opposite anal. Caudal forked. Vent not far in advance of caudal 
fin. Pectorals and ventrals feeble, the latter behind the middle of the 
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body. Series of phosphorescent dots along the lower side of the head, 
body, and tail. Gill-openingsvery wide. Gill-rakers minute. No pseudo- 
branchiz. No air-bladder. Atlantic. (é:c, a viper; o7¢éy2, mouth.) 


478. E. barbatum Lowe. 

Black, with an elongate, club-shaped (phosphorescent) rose-colored 
spot between the maxillary and the eye. Barbel as long as head (in 
specimens seen), fringed at its tip. ‘‘ Upper ray of pectoral produced in 
a long and slender filament reaching nearly to the root of the ventrals” 
(wanting in specimens examined). Ventrals narrow, elongate. Head 6 
in length; depth 9. B.12; D.12-15; A.17; P.3-5; V.8. lL. 9 inches. 
Deep waters of the Atlantic; lately taken off Gloucester, Mass. 

(Lowe, Proc. Zoél. Soc. Lond. 1843, 88; Giinther, v. 427; Goode & Bean, Bull. Essex. 
Inst. 1879, 23.) 

136.—MALACOSTEUS Ayres. 
(Ayres, Journ. Bost. Soc. Nat. Hist. 1849, 53: type Malacosteus niger Ayres. ) 

Body elongate, compressed, sealeless. Head rather compressed, the 
snout very short, the cleft of the mouth very wide, extending to behind 
the root of the pectorals. Teeth pointed, unequal, in single series on 
both jaws and tongue; none on the palate. Opercula membranaceous. 
Dorsal far back, opposite anal. Pectorals rudimentary. Ventrals 
rather posterior. One species known. (akazdés, soft; dorévy, bone.) 


472. WH. miger Ayres. 

Black, with a white loral spot. Snout very short, convex. Lower 
jaw with very long canines. Barbel long and slender. Pectoral rays 
coalescing into a thin, long filament. Ventrals filamentous. Head 33 
with caudal; depth 6. D. 19; A. 20; P. 5; V.6. North Atlantic; a 
single specimen known. (Ayres.) 

(Ayres, 1. ¢.; Gunther, vi, 427.) 

137.—ASTRONESTMHES Richardson. 
(Richardson, Ichth. Voy. Sulph. 97, 1815: type Astronesthes nigra Rich. ) 

Body rather elongate, compressed, scaleless. Head compressed, the 
snout short, the mouth wide. Teeth pointed, unequal. Upper jaw with 
four long, curved canines; lower with two; maxillary teeth fine, sub- 
equal; palatines with a single series of small, pointed teeth, similar to 
those on tongue. Eye moderate. Throat with a barbel. Dorsal fin 
long, inserted in front of anal, behind ventrals; adipose fin present; 
caudal forked; paired fins well developed. Gill-rakers minute. No pseu- 
dobranchiw. No air-bladder. Lower parts with phosphorescent spots. 
(dezpov, Star (star-fish); ecdcw, to eat.) 
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473. A. miger Rich. 


Black, with about 22 luminous spots between chin and ventrals. Bar- 
bel a little longer than head. Dorsal beginning just behind base of 
ventrals; pectoral not reaching nearly to ventrals. Jaws equal. Eye 
large, well forward. Head 4; depth 53. D.17; A.14. Deep waters 
of the Atlantic; described from specimens from the Grand Banks, per- 
haps belonging to a different species. 

(Richardson, Ichth. Voy. Sulph. 97; Giinther, v, 425.) 


Famity XLVI—SALMONID AS. 
(The Salmon Family.) 


Body oblong or elongate, covered with cycloid scales. Head naked. 
Mouth terminal, varying much in size and form; maxillary forming the 
lateral margin of the upper jaw, provided with a supplemental bone; 
premaxillaries not protractile. Teeth various, sometimes wanting. Gills 
4, a slit behind the fourth. Pseudobranchiz present, but often small 
or rudimentary. Gill-rakers various. Gill-membranes not connected 
free from the isthmus. Branchiostegals 3-20. No barbels. Dorsal usu- 
ally nearly median, not greatly elongate. Adipose fin present. Cau- 
dal fin forked. Anal fin moderate or rather long. Ventrals moderate, 
nearly median. Pectorals placed low. Lateral line present. Abdo- 
men rounded. <Air-bladder large. Stomach cecal or siphonal; the py- 
lorie ceca few or many, sometimes obsolete. Ova generally large, fall- 
ing into the cavity of the abdomen before exclusion. Genera about 20; 
species 125, A large and varied family; its members inhabit chiefly the 
fresh waters of northern regions, many of them being anadromous, 
running up from the sea to spawn in the rivers. One genus (Letro- 
pinna) is found in New Zealand, and the species of Microstoma, Argen- 
tina, and Hyphalonedrus are mostly deep-sea fishes. In economic im- 
portance this family ranks among the very first, and the salmon and 
trout in all northern regions are the choicest prizes of the angler. 

(Salmonide Giinther, vi, 1-205.) ; 
*Pyloric ceca few or none; stomach ececal. 

t Dorsal fin nearly over the ventrals. (Argentinine.) 

a. Branchiostegals 3 or 4; body elongate, subeylindrical .... MicrosToMa, 138, 
aa. Branchiostegals 6-8; body compressed. 


b. Adipose fin long and low, scarcely shorter than dorsal fin. 
MALLOTUS (juv.) 
bb. Adipose fin normal, short and high. 
ec. Ventrals inserted in front of the middle of the dorsal; mouth large. 
d. Scaies very small; males with villous bands; teeth feeble; pectoral 
Pays 16-20 sca ce Hore eee cee eee Ma.uotus, 140. 
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dd. Seales larger, similar in both sexes; pectoral rays 10-12. 
e. Teeth feeble, those on tongue very weak; scales small, adherent, 
THALEICHTHYS, 141. 
ee. Teeth stronger, those on tongue enlarged; scales moderate, decid- 
MOUSE ysscine specs Ae eo deimesioriasees OsmMERuS, 142. 
ec. Ventrals inserted under or behind the middle of dorsal; mouth moderate 
or small. : 
f. Seales cycloid. 
g. Jaws with minute teeth; maxillary reaching past front of eye. 
HypoMesus, 143. 
gg. Jaws toothless; maxillary not reaching front of eye. 
ARGENTINA, 144. 
if. Seales ctenoid ...............-----..----. HYPHALONEDRUS, 145. 
** Pyloric ceca many; stomach siphonal. 
tJaws toothless or with a few feeble asperities; scales rather large; anal fin 
somewhat elongate; maxillary short and broad; not an- 
adromous (Coregonin@)....-.--..---=-- CoREGONUS, 146. 
tt Jaws with distinct teeth; scales mostly small. (Salmonine.) 
h. Dorsal fin very long and high, of about 20 rays; scales mod- 
erate; tongue toothless; not anadromous. 
THYMALLUS, 147. 
hh. Dorsal fin moderate, its rays 9-15 in number; tongue with 
teeth, 
i. Dentition very feeble, incomplete; anal fin elongate, of about 
17 rays; scales moderate; not anadromous. 
STENODUS, 148. 
at. Dentition strong and complete; conical teeth on jaws, vo- 
mer, and palatines; tongue with two series of strong 
teeth (deciduous in very old specimens of Oncorhynchus) ; 
scales small. 
j. Anal fin elongate, of 14-17 rays; vomer narrow, long, flat, 
with weak teeth; species black spotted. 
ONCORHYNCHUS, 150. 
7j. Anal fin short, of 9-11 developed rays. 

k. Vomer flat, its toothed surface plane; teeth on the shaft 
of the vomer in alternating rows or in one zigzag row, 
those on the shaft placed directly on the surface of the 
bone, not on a free crest (posterior vomerine teeth some- 


times deciduous); species black spotted....SaLmo, 151. 
kk. YVomer boat-shaped, the shaft strongly depressed, with- 


out teeth; very small, about 200 in the course of the lat- 
eral line; species not anadromous, spotted with red or 
ET AV pateirtaweic ayes cio! aaas: eis Se(sncteina seca aoe SALVELINUS, 152. 


138.—_MICROSTORIA Cuvier. 


(Cuvier, Regne Anim. ii, 1817: type Gasteropelecus microstoma Risso—= Microstoma ro- 
tunaatum Risso.) 


Body elongate, cylindrical, covered with large, thin, silvery scales. 
Head short. Mouth very small, terminal; premaxillaries very small ; 
maxillaries very short and broad, not extending to the front of the very 
large eye, which forms more than half the depth of the side of the head. 
Lower jaw and vomer with a narrow series of fine teeth; no other teeth. 


Dorsal fin short, inserted before or behind the ventrals, which are behind 
Bull. Nat. Mus. No. 16——19 
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the middle of the body; anal fin small; caudal small, forked, its central 
part scaly; pectoral rather narrow; adipose fin small, fringed, present 
in the young, but usually disappearing with age. Branchiostegals 3 or 4. 
Pseudobranchi well developed. Air-bladder large, silvery. No pyloric 
ececa ; mucous membrane of stomach papillose. Atlantic Ocean, in deep 
waters. (s:zpés, Small; ozdéya, mouth.) 


AGA. MI. gzroemiamdicunam Reinh. 


“This fish appears to be intermediate between Argentina and Micro- 
stoma, having the dorsal fin inserted for the greater part in advance of 
the ventrals, and>a series of fine teeth in the lower jaw. Teeth on the 
vomer, none on the tongue. Adipose fin conspicuous. The height of 
the body is one-half the length of the head and one-tenth of the total.” 
B33 D. AL; A. 103) V.10. (Gunther:) Greenland. 


(Microstomus grénlandicus Reinh. Vidensk. Selsk. Naturv. Mathem. Afhandl. viii, 
1841, Ixxiv; Gitinther, vi, 205.) 
139.—MALLOETWUS* Cuvier (young). 


Form and dentition of Thaleichthys. No trace of scales in the known 
examples, which are immature. Dorsal fin well backward over ventrals, 
its insertion nearer the tip of the caudal than the snout; adipose fin long 
and low, its height much less than the length of its base, its base little 
shorter than that of the dorsal; pectoral rays in increased number; 
anal moderate. Pseudobranchive well developed. Branchiostegals 9. 
Pyloric coca 4. 


473. Mi. viliosus (Miiller) Cuvier (young). 

Translucent whitish; a silvery lateral stripe; upper regions closely 
punctate. Eye a little shorter than snout, 4 in head. Minute teeth in 
both jaws; middle of tongue rough; maxillary reaching front of pupil. 
Ventrals and pectorals about equal in length to the longest dorsal ray, 
which is 7 times in length of body; ventrals inserted below first ray of 
dorsal, not reaching vent; space between dorsal and adipose fin two- 
thirds length of head; length of adipose fin more than twice its height, 
two-thirds base of anal. Head 4; depth 6. D.12; A.21; V.8; P.16. 
L. 4 inches. Behring’s Straits. Probably developed scales when adult. 


*As these pages are passing through the press, we learn from Dr. Bean that the 
fish here described, collected by him in Behring’s Straits, is not a distinct genus and 
species as at first supposed, but the young of Mallotus villosus. We therefore sup- 
press the proposed generic and specific names, letting the description remain, it being 
too late to cancel the latter. 


On 
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140.—MALLOTUWS Cuvier. 
Capelins. 

(Cuvier, Régne Anim. 1829, ed. 2, ii: type Clupea villosa Miiller.) 

30dy elongate, compressed, covered with minute scales, a band of 
which, above the lateral line and along each side of the belly, are en- 
larged, and in mature males they become elongate-lanceolate, densely 
imbricated, with free, projecting points, forming villous bands. In very 
old males the scales of the back and belly are similarly modified, and 
the top of the head and the rays of the paired fins are finely granu- 
lated. Mouth rather large, the maxillary thin, extending to below the 
middle of the large eye. Teeth minute, forming single series on the 
jaws, vomer, palatines, and pterygoids; lingual teeth somewhat en- 
larged, in an elliptical patch. Lower jaw projecting. Dorsal inserted 
over ventrals. Branchiostegals 8-10. Lower fins very large. Pece- 
toral fins large, horizontal, with very broad base, their rays in increased 
number (16-20). Pseudobranchize quite small. Gill-rakers long, slen- 
der. Pyloric ceca 6, small. Ova very small. Marine species of the 
North Atlantic and Pacific. (a2dwzds, villous.) 
476. MH. villosus (Miiller) Cuvier.—Capelin. 

Dusky olivaceous above, grayish silvery on sides and below. Head 
long, pointed. Base of anal in males compressed and prominent; pec- 
torals reaching more than half way to ventrals, the latter to anal. Eye 
large, 35 in head. Head 44 in length; depth about 6. D.12; A. 18. 

‘Lat. 1. ca. 150. Greenland to Cape Cod and Alaska; abundant north- 
ward. 


(Clupea villosa Miiller, Prodr. Zo6). Dan. 1777, 245; Giinther, vi, 170.) 


141.—THALEICHTHYS Girard. 
Eulachon. 
(Girard, U. S. Pac. R. R. Surv. Fish. 1859, 325: type Thaleichthys stevensi Grd. = Salmo 
pacificus Rich.) 

This genus is intermediate between Mallotus and Osmerus, differing 
from the latter in its rudimentary dentition. All the teeth are very 
feeble, slender, and deciduous, although occasionally present on all the 
bones of the mouth. No permanent teeth on the tongue. The scales 
are much smaller than in Osmerus, and more closely adherent; larger 
than in Mallotus, and similar in the two sexes. The coloration is dusky. 
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Small fishes of the North Pacific, remarkable for their extreme oiliness. 
When dried they burn like a candle. (deca, rich; ?z0bc, fish.) 
4977. ER. pacificus (Rich.) Grd.—Lulachon; Candle-fish. 

Color white, scarcely silvery; upper regions rendered dark iron-gray 
by the accumulation of dark punctulations. Body rather elongate, 
slender, and less compressed than in Osmerus. Head long, blunter 
than in Hypomesus pretiosus, less compressed, broader, and more con- 
vex above, Mouth large, the maxillary rather narrow and long, reach- 
ing beyond the middle of the rather small eye; lower jaw projecting. 
Opercle with strong concentric striw. Gill-rakers numerous, rather 
long and slender. Ventrals large, inserted just in front of dorsal. 
Pseudobranchie small. Head 43; depth6. B.8; D.11; A. 21; P.11. 
Lat. 1. 75; pyloric ceca 11; vertebre 70. L. 12 inches. Oregon to 
Alaska, ascending the rivers in enormous nambers in the spring. An 
excellent pan-fish, unsurpassed in delicacy of flesh. 


(Salmo (Mallotus?) pacificus Richardson, Fauna Bor.-Amer. iii, 226: Thaleichthys 
stevensi Girard, U. S Pac. R. R. Surv. Fish. 325; Giinther, vi, 168.) 


142.—-OSMER US Linneus. 


Smelts. 


(Artedi; Linneus, Syst. Nat.: type Salmo eperlanus L.) s 

Body elongate, compressed. Head long, pointed. Mouth wide, the 
slender maxillary extending to past the middle of the eye; lower jaw 
projecting. Preorbital and suborbital bones narrow. Maxillaries and 
premaxillaries with fine teeth; lower jaw with small teeth, which are — 
larger posteriorly; tongue with a few strong, fang like teeth, largest 
at the tip; hyoid bone, vomer, palatines, and pterygoids with wide-set 
teeth. Gill-rakers long and slender. Branchiostegals 8. Scales large, 
loose, 60-70 in the course of the lateral line. Dorsal small, about mid- 
way of the body, over the ventrals; anal rather long. Vertebra about 
60. Pyloric ececa small, few. Small fishes of the coasts of Europe and 
Northern America, sometimes ascending rivers. They are considerably 
valued as food. (ésyypé-, odorous; the name is equivalent to the Eng- 
lish “smelt”.) 
a, Vomer with a cross-series of small teeth; species spawning in the sea. 
A478. ©. thaleichthys Ayres. 


Olivaceous, sides silvery and somewhat translucent. Body compara- 
tively deep and compressed. Head rather short and deep, the maxil- 
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lary broad, its edge strongly curved, extending to opposite posterior 
margin of pupil. Premaxillary on the level of upper part of pupil. 
Mandible projecting, its tip somewhat curved upward. Eye longer 
than snout, 4 in head. Fins high, the pectorals usually reaching ven- 
trals, and the ventrals to anal; anal reaching about to caudal. Teeth 
weak; maxillary teeth scarcely visible. Head 43; depth 53. D.9; A. 
18; P. 11. Lat. 1.60. L.9 inches. Pacific coast from San Francisco 
northward ; rather common. 

(Ayres, Proc. Cal. Acad. Nat. Sci. 1860, 62; Giinther, vi, 168.) 

479. O. attenuatus Lockington. 

Greenish, sides silvery. Body elongate, compressed. Head rather 
long, somewhat pointed; maxillary extending past pupil; lower jaw 
projecting; maxillary rather narrow, little convex. Outline of both 
jaws nearly straight, less curved than in O. thaleichthys. Teeth on 
tongue strong, but much smaller than in O. mordax; teeth on mawxil- 
lary conspicuous; front of both jaws with rather strong teeth’; pala- 
tine teeth variable, usually strong. Hye large, 4 in head. Tins low. 
Pectorals not reaching ventrals, nor ventrals anal, nor anal to caudal. 
Head 41; depth 6G. D.10; A. 15-17; P. 11. Lat. 1. 65. IL. 10 inches. 
Coast of California; not rare. Very close to O. thaleichthys, but proba- 
bly distinct. 

(Lockington, Proc. U. S. Nat. Mus. 1880, 66.) 


aa. Vomer with 2-4 strong fang-like teeth; species ascending rivers. 


480. ©. mordax (Mitch.) Gill.—American Smelt. 

Transparent greenish above, silvery on sides; body and fins with 
some dark punctulations. Body rather long and slender. Head large, 
with large mouth and stronger teeth than in the other species of the 
genus. Small teeth along the edge of the maxillary; strong fang-like 
teeth on tongue and front of vomer; cardiform teeth on palatines, ptery- 
goids, and hycid bone; mandible with moderate teeth, its tip projecting. 
Scales deciduous. Dorsal fin rather posterior, the ventrals under its 
front. Lower fins moderate, none reaching the next behind it. Gill- 
rakers two-thirds diameter of eye. Head 4; depth 64. D.10; A. 15; 
P. 13. Lat. 1. 68. L. 12% inches. Atlantic coast from Virginia north- 
ward, entering streams and often land-locked. Very close to the 
European 0. eperlanus, but the latter has larger scales (Lat. 1. 60), 
shorter gill-rakers, and rather weaker teeth. 


(Atherina mordax Mitchill, Trans. Lit. & Phil. Soc. N. Y. 1814, 446: Osmerus viridescens 
Le Sueur, Journ. Acad. Nat. Sci. Phila. i, 230: Osmerus viridescens Giinther, vi, 167.) 
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Var. spectruma Cope.—/Vilton Smelt. 

Slender. Head short, with very large eye, and short mouth and max- 
iilary. Maxillary not extending beyond middle of pupil. Eye 3 in head. 
Head 44; depth 8%. D.10; A.15; Lat. 1.66. L. transv. 10. Small. 
Wilton Pond, Kennebec County, Maine; land-locked in fresh water. 
( Cope.) 

(Osmerus spectrum Cope, Proc. Amer. Phil. Soc. Phila. 1870, 490.) 


Var. abbotta Cope.—Cobessicontic Smelt. 

Stouter. [Hye smaller. Maxillary reaching posterior margin of pupil. 
tye 43 in head. Head 43; depth 7. Lat. 1.68. L. transv. 16. Land- 
locked in Cobessicontic Lake, Kennebec County, Maine. (Cope.) 

(Osmerus abbotti Cope, Proc. Amer. Phil. Soc. Phila. 1870, 490.) 


48. @. demtex Steindachner. 

Dark brown above; sides silvery or golden; head and body with dark 
points. Eye two-thirds length of snout. Teeth as in O. eperlanus and 
O. mordax; maxillary reaching posterior margin of eye, its length five 
times in distance from tip of lower jaw to dorsal. Height of dorsal half 
length of head; height of anal two-sevenths. Head 4; depth 53. D.10; 
A.13; V.8; Lat. 1.66; L.transv.16. Port Clarence, Alaska, to north- 
ern China. (Bean, MSS.) 


(Steindachner, Sitzungsb. Kais. Akad. Wiss. Wien, Ixi, 1870, 429.) 


143.—-HVYWPOMESUS Gill. 


Surf Smelts. 


(Gill, Proc. Acad. Nat. Sci. Phila. 1862, 169: type Argentina pretiosa Grd.) 

Body rather elongate, moderately compressed, covered with thin scales 
of moderate size. Head rather pointed. Mouth moderate, formed as 
in Argyrosomus, the shortish maxillary not extending quite to middle of 
eye; its outline below broadly convex, lower jaw projecting. Teeth 
minute, on jaws, vomer, palatines, pterygoids and tongue. Ventrals 
inserted directly under middle of dorsal, midway between eye and base 
of caudal. Branchiostegals 6-7. North Pacific. (524, below; péoos, 


middie; in allusion to the position of the ventrals.) 


482. Hi. pretiosus (Grd.) Gill.—Surf Smelt. 


Light olivaceous; a silvery band along the lateral line. Eye as long 
as snout, 44 in head... Fins low, the longest dorsal ray 8 in length, 
without caudal; pectorals scarcely reaching half way to ventrals, 7 





| 
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in length of body; ventrals not reaching vent, their length 84 in body. 
Mead644 depth 43, (D. 10; A. 15; P. d4s V2 8; > Lat. 1. 70, L. 12 
inches. Pacific coast, from California northward; abundant, spawning 
in the surf. <A very firm-fleshed and fat little fish, scarcely inferior to 
the eulachon. 

(Argentina pretiosa Grd. Proc. Acad. Nat. Sci. Phila. 1854, 155: Osmerus pretiosus 
Girard, U.S. Pac. R. R. Surv. Fish. 324: Osmerus elongatus Ayres, Proc. Acad. Nat. 
Sci. Phila. 1854, 17.) 

483. H. olidus (Pallas) Giinther. 

Darker. Fins higher, the longest! dorsal ray 6 in length of body; 
pectorals reaching two-thirds the distance to root of ventrals, their 
length 5 in body; ventrals 6 in length of body. Lat. 1. 56-60. Alaska 
and Kamtschatka, spawning in fresh-water ponds. (Bean, MSS.) 


(Salmo (Osmerus) olidus Pallas, Zoogr. Ross. As. iii, 391; Giinther, vi, 169, in part.) 


144.—ARGEN TINA Linneus. 
Argentines. 
(Artedi; Linnzus, Syst. Nat.: type Argentina sphyrena L.) 

Body oblong, covered with rather large cycloid scales, which are 
often rough with spinous points. Mouth small, the maxillaries very 
Short, not reaching to the eye. Eye very large. Jaws toothless; an 
arched series of minute teeth on the head of the vomer and on the fore 
part of the palatine; tongue typically, with a series of small curved 
teeth on each side. Dorsal fin short, in advance of the ventrals. Cau- 
dal fin deeply forked. Eggs small. Fishes of the deep waters of the 
North Atlantic and Mediterranean, never entering fresh waters. (Latin 
argentum, silver.) 


*Scales more or less rough. (Silus Reinhardt.*) 


484. A. syrtemsiunm Goode & Bean. 

Body compressed. IJIlfead not quite twice as long as deep. Snout 
nearly 35 in head. Insertion of dorsal midway between snout and adi- 
pose fin; ventrals under last ray of dorsal. Scales very large, cycloid, 
covered with minute asperities; a median row of scales along the back 
and the beliy. Color olivaceous; sides silvery. Head 44; depth 54. 
B. 6; D. 12; A. 13; V. 14; scales 3-60-4. L.17 inches. Sable Island 
Bank, in deep water. 

(Goode & Bean, Proc. U. 8. Nat. Mus. 1878, 261.) 


* Reinhardt, Bemiirkn. til den Skand. Ichthyol. 11: type Salmo silus Ascanius. 
(rom the Norwegian name Vas-Sil, said to mean rough herring.) 
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145.—-M YPSALONZE DEUS Goode. 
(Goode, Proc. U. S. Nat. Mus. 1880, iii, 483: type H. chalybeius Goode.) 

Body sub-terete, covered with adherent rough-pectinate or ectenoid 
scales. Mouth rather large, the maxillary reaching to beyond front of 
orbit; lower jaw projecting. Teeth on jaws, small, sharp; tongue 
smooth. Dorsal in front of ventrals. Otherwise essentially as in Argen- 
tina.. Deep sea. (dgados, under the sea; zvedpos, dweller.) 


4AS5. Ei. claalybeiwus Goode. 

Grayish, mottled with brown; scales metallic silvery. Body plump, 
terete. Maxillary broad and flattened posteriorly, extending to front 
of pupil, its length 23 in head. Interorbital space broad, 4 times the 
diameter of eye. Scales arranged in regular transverse rows, overlap- 
ping in such a manner as to resemble oblique plates on the sides. Lat- 
eral line prominent, straight. Insertion of dorsal midway between pec- 
torals and ventrals, or snout and adipose fin; pectorals long; ventrals 
under middle of dorsal; caudal forked. Head 4; depth 4. D.11; A. 
8; P. 17 or 18; V.9 or 10; Lat. 1.52. Deep sea, off the coast of Rhode 
Island. 

(Goode, Proc. U. 8. Nat. Mus. 1880, 484.) 

L46.—COREGONUWUS Linneus. 
White-fish. 
(Artedi; Linnzus, Syst. Nat.: type Coregonus laveretus L.) 

Body oblong or elongate, compressed. Head more or less conic, com- 
pressed, the form of the snout varying considerably. Mouth small, the 
maxillary short, not extending beyond the orbit, with a well-developed 
supplemental bone. Teeth extremely minute, if present. Scales mod- 
erate, thin, cycloid, rather firm. Dorsal fin moderate; caudal fin deeply 
forked; anal fin somewhat elongate; ventrals well developed. Pseudo- 
branchie large. Gill-rakers varying from short and thickish to very 
long and slender. Air-bladder very large. Stomach horseshoe-shaped, 
with many (about 100) pyloric eeeca. Ova small. Species about 40, in- 
habiting the clear lakes of Northern Europe, Asia, and America, in 
Arctic regions descending to the sea. Most of them spawn in late fall 
or winter near the shore, at other seasons often frequenting consider- 
able depths. The group, as here defined, includes a number of sections 
characterized by minor modifications of structure, some of which have 
been considered as genera. It seems to us that the number of distinct 
species has been overestimated by previous writers, and that the geo- 
graphical range of each one is much wider than has hitherto been 
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generally supposed. The species are highly valued for food, the flesh 
being generally pale and of fine flavor. The coloration is very uni- 
form; bluish olivaceous above; the sides and below silvery.  (zé//y, 
the temples; ;dvos, angle.) 
This genus may be subdivided as follows: 
* Lower jaw included; premaxillaries broad, placed vertically or the lower edge turned 
inward. 
tGill-rakers short, thiekish, few in number; preorbital broad, wider than pupil; 
maxillary short and rather broad, not reaching to the line of the eye; the 
small supplementary bone mostly narrow and sharply elliptical; mouth very 
small (PRrosopiuM Milner). .--- couesi, williamsoni, quadrilateralis, kennicotti. 
ttGill-rakers numerons, long, and slender; preorbital long and narrow; maxillary 
comparatively long, the supplemental bone ovate. (COREGONUS.) 
¢ Tongue toothless, or nearly so; back elevated.........-- ayemeipnetscies clupeiformis. 
${ Tongue with about three series of small teeth; body elongate, compressed. 
labradoricus. 
ti Tongue nearly toothless; back mot elevated...-..-....2..--cscecccesccece hoyi. 
** Lower jaw projecting; premaxillaries narrow, placed more or less horizontally. 
§ Body elongate, subfusiform; scales small, uniform, convex behind (ArGyro- 
Homes) Avassiz) i ison. .veseehsie se sc Seen eres merki, artedi, nigripinnis. 
§§ Body short, deep, compressed, shad-like; curve of the back similar to that 
of the belly; scales large, larger forwards, rather closely imbricated, the 
posterior margin little convex (ALLOSOMUS Jordan) -..........-.-. tullibee. 


* Lower jaw included; premaxillaries broad, placed vertically or turned inward. 

+ Gill-rakers short, thickish, few in number; preorbital broad, wider than pupil; 
maxillary short and rather broad, not reaching to the line of the eye; the 
small supplementary bone mostly narrow and sharply elliptical; mouth very 
small. (Prosopium* Milner.) 

486. C. couesi Milner.—Chief Mountain White-fish. 

Head narrowed anteriorly, the snout prolonged, pig-like, protruding 

beyond the mouth. Maxillary 4 in head, barely reaching eye. Sub- 
orbital and supraorbital wider than in the other species. Depth 41 in 
length; length of head about the same; body therefore elongate, not 
elevated nor much compressed. D. 12; A. 10; scales 8-88-7. Chief 
Mountain Lake, Montana, a tributary of the Saskatchawan. Very close 
to the next, if really different; the head and mouth larger in the single 
specimen known. . 

(Milner, Rept. U. 8. Fish Com. 1872~73, 88: Prosopium couesi Milner, in Jordan, Man. 
Vert. ed. 2, 362.) 

487. C. williamsomi Girard.—Rocky Mountain White-fish. 

Body oblong, rather deeper than in C. quadrilateralis, but little com- 
pressed. Head shortish, conic, the profile more abruptly decurved 
than in the others. Snout compressed and somewhat pointed at tip, 
which is entirely below the level cf the eye. Maxillary short and very 


* Milner, in Jordan Man. Vert. ed. 2,351: type C. quadrilateralis Rich. (xpoowreiov, 
a mask; from the broad preorbital. ) 
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broad, reaching just about to the anterior margin of eye; therefore, 
apparently longer than in the next, owing to the shortness of the snout. 
Maxillary contained 4 times in the length of the head; mandible 3 times. 
Mouth inferior. Eye 43 in head. Adipose fin-very large, extending 
behind anal. Depth 44 in length; head 4%. D.11-14; A. 11; scales 
8-74 to 88-7. Gill-rakers short and thick, shorter than pupil; about 
16 below the angle. Clear streams and lakes from the Rocky Mount- 
ains to the Pacific; abundant in the Sierra Nevada. An excellent 
food-fish; variable. 

(Girard, Proc. Acad. Nat. Sci. Phila, 1856, 135; Giinther, vi, 187.) 

488. C. quadrilateralis Richardson.—Pilot-jish; Menomonee White-fish; Shad 
Waiter; Rouwnd-fish. 

Body elongate, not elevated nor much compressed, the back rather 
broad, the form more terete than in any of the other species. Mouth 
very small and narrow, inferior, the broad maxillary not reaching to 
opposite the eye, 54 in head. Head long, the snout compressed and 
bluntly pointed, its tip not below level of eye; profile not strongly de- 
curved. Preorbital wider than pupil. Mandible originating under mid- 
dle of eye, 34in head. Adipose fin small. Gill-rakers short and stoutish, 
but rather longer than in C. williamsoni. Head 5 in length; depth 43. 
D. 11; A. 10; scales 9-89 to 90-8. Color dark bluish above, silvery 
below. Lakes of New Hampshire, Upper Great Lakes, northwestward 
to Alaska; abundant in cold, deep waters. 

(Richardson, Franklin’s Journ. 1823, 714; Giinther, vi, 176: Coregonus nove-anglie 
Prescott, Amer. Journ. Sci. Arts xi, 342, 1851: Coregonus nove-anglie Giinther, vi, 156.) 
489. C. Kemmicotti Milner, MSS. sp. nov. 

Body oblong, elliptical, the back not greatly elevated. Head very 
short and deep, the snout bluntly decurved and not projecting, the 
depth of the head at the nape greater than the distance from the end of 
the snout to the opercular margin. Mouth not inferior, the jaws almost 
equal; maxillary extremely short and broad, not quite reaching to the 
eye, its length 5! in head, its supplemental bone broad-ovate, broader 
than in clupeiformis. Gill-rakers as in C. quadrilateralis. Preorbital 
rather broad. Color pale, as in clupeiformis. Head 54 in length. D. 
11; A. 13; seales 10-90-10. Types Nos. 8971 and 9690 of the United 
States National Museum from Fort Good Hope, British America, and 
Yucon River, Alaska, respectively. A strongly marked species, well 
distinguished among the American forms by the very obtuse head, but 
perhaps identical with some Siberian species. 
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tt Gill-rakers numerous, long and slender; preorbital long and narrow; maxillaries 
comparatively long; the supplemental bone ovate, rather broad. (Coregonus.) 
¢ Tongue toothless, or nearly so; back elevated. 
490. C. clupeiformis (Mitch.) Milner.—Common White-fish. 

Body oblong, compressed, always more or less elevated, and becoming 
notably so in the adult. Head comparatively small and short, the snovt 
bluntish, obliquely truncated; tip of snout on level of lower edge of 
pupil; width of preorbital less than half that of pupil. Maxillary 
reaching past front of orbit, about 4 in head. Eye large, 4-5 in head. 
Gill-rakers moderate, % diameter of eye, about 20 below the. angle. 
Color olivaceous above; sides white, but not silvery; lower fins some- 
times dusky. Head 5; depth3-4. D.11; A.11; seales 8-74-9. L. 20 
inches. Great Lakes and northward; the best Known and most highly 
valued of the American white-fishes. This species, like others of wide 
distribution, is subject to considerable variations, dependent on food, 
waters, etc. Teeds on minute organisms. 


(Salmo clupeiformis Mitchall, Amer. Month. Mag. ii, 321, 1818: Coregonus albus Le 
Sueur, Journ. Acad. Nat. Sci. Phila. i, 231, 1818: Coregonus albus Giinther, vi, 184, and 
of authors generally: Coregonus richardsonit Giinther, vi, 185: Coregonus sapidissimus 
Giinther, vi, 186: Coregonus latior Gunther, vi, 186: Coregonus olsego, the ‘ Otsego Lake 
Bass”, DeWitt Clinton Med. & Phil. Register, iii, 188.) 


tf Tongue with about three series of small teeth; body elongate, compressed. 


491. C. Jlabradoricus Rich.—‘‘ Whiting”; Musquaw River White-fish. 

Body rather elongate, compressed, the back not elevated. Head 
rather long and slender, compressed. Mouth rather small, the jaws 
equal, the maxillary reaching to the front of the pupil. Maxillary 
bone broad, rather short, its supplementary piece ovate. Mandible 
reaching middle of eye. Eye large, 43 in head. Supraorbital bone 
narrow. Gill-rakers rather long. Bluish black above, silvery below; 
scales with dark punctulations; fins all dusky. Dorsal fin high in 
front, the last rays short. Head 43; depth 44. D.11; A. 11; scales 
9-80-8. LL. 12 inches. Great Lake region to the lakes of the Adi- 
rondacks and White Mountains, and northeastward; generally abun- 
dant in cold, clear lakes. 

(Richardson, Fauna Bor.-Amer. ili, 205, 1836; Giinther, vi, 176: Coregonus neohan- 
toniensis Prescott, Amer. Journ. Sci. Arts, xi, 342, 1851.) 


tt Tongue nearly toothless; back not elevated. 


492. C. hoyi (Gill) Jordan.—Lake Moon-eye; Cisco of Lake Michigan. 
Body rather elongate, compressed, the back somewhat elevated. 
Head rather long, in form intermediate between Coregonus and Argyro- 
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somus. Mouth rather large, terminal, the lower jaw evidently shorter 
than upper, even when the mouth is open; tip of muzzle rather bluntly 
truncate; maxillary reaching to opposite middle of pupil, about 3 in 
head; mandible extending to posterior margin of pupil. Supraorbital 
and preorbital narrow. Eye very large, 34 in head. Tongue with 
traces of teeth. Gill-rakers slender, about 25 below the angle, rather 
long, nearly as long as eye. Pseudobranchiz very large. Fins low; 
free margin of dorsal very oblique. Color bluish above, sides and be- 
low rich silvery, brighter than in any other of our Coregoni, much as in 
Hyodon and Albula. Lateral line almost straight. Head 44; depth 43. 
D.10; A.10; scales 7-75-7. L.12 inches. Deep waters of Lake Mich- 
igan, Lake Ontario, and neighboring lakes; the smallest and hand- 
somest of our Coregoni. It is intermediate in its relations between the 
typical Coregont and Argyrosomus. 

(Argyrosomus hoyi (Gill, MSS.) Milner, Rept. U. S. Fish Com. 1872~73, 86, 1874; 


Jordan, Man. Vert. ed. 2, 275.) 


** Lower jaw projecting; premaxillaries narrow, placed nore or less horizontally. 
§ Body elongate, subfusiform; scales small, uniform, convex behind. (Argyro- 
somus Agassiz.) 


493. ©. merisi Gthr. 

Steel-bluish above, with many dark points; belly white; dorsal and 
caudal mostly blackish; pectorals and ventrals tipped with black; eye 
blackish, the iris silvery. Body rather elongate, compressed. orm 
of mouth as in C. artedi, the lower jaw considerably projecting ; max- 
illary broad, with rather broad supplemental bone, three times as long 
as wide, extending to middle of the very large eye, its length 3 in head; 
preorbital extremely narrow. Length of mandible somewhat more than 
least depth of tail. Teeth none, or reduced to minute asperities on 
the tongue. Gill-rakers numerous, very long and slender. Dorsal 
very high, much higher than long, its last rays rapidly shortened, the 
first rays twice the length of base of fin; insertion of dorsal midway 
between snont and middle of adipose fin. Caudal large, well forked; 
anal small; ventral inserted under middle of dorsal, very long, % length 
of head; pectoral the same length. Scales as in C. artedi. Head 5; 
depth 53. Eye 3 in head. D.11; A. 14; V.11; scales 7-80-8. Behr- 
ing’s Sea to the north shore of Siberia, ascending rivers; lately obtained 
by Dr. Bean in Alaska. 


(Salmo clupeoides Pallas, Zoogr. Ross. Asiat. iii, 410; not Coregonus clupeoides La- 
eépéede; Giintber, vi, 195.) 





* Agassiz, Lake Superior, 150, 339: type Coregonus clupeiformis DeKay, not of 
Mitchill, = Coregonus artedi Le Sueur. (apyupos, silver; o@ma, body.) 
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494, €. artedi Le Sueur.—Lake Herring; Cisco; Michigan Herring. 

Body elongate, compressed, not elevated. ead compressed, rather 
pointed. Mouth rather large, the maxillary reaching about to the 
middle of the pupil, about 34 in head; the mandible 24 in head. Pre- 
orbital bone long and slender; suborbital broad; supraorbital nearly 
as long as eye, about 4 times as long as broad. Tye 4-5 in head. 
Gill-rakers very long and slender, as in Clupea, as long as eye, 25-30 
below the angle. Bluish black or greenish above; sides silvery; scales 
with dark specks. Fins mostly pale, the lower dusky-tinged. Head 
43; depth 43. D. 10; A. 12; scales 8-75 to 90-7. L.12 inches. Great 
Lakes and northward to Alaska and Labrador; very abundant, usually 
frequenting shallow waters. In numerous small lakes in Indiana and 
Wisconsin (Geneva, Tippecanoe, Oconomowoe, etc.) is the modified var. 
sisco (Argyrosomus sisco Jordan, Amer. Nat. 1875, 136), which lives in 
the deep waters, coming into shallower waters to spawn in December. 

(Coregonus artedi Le Sueur, Journ. Acad. Nat. Sci. Phila. 1,231, 1818: Coregonus elupei- 
formis Giinther, vi, 198, and of nearly all authors, but not Salmo clupeiformis of Mitch- 
ill: Salmo (Coregonus) harengus Richardson, Fauna Bor.-Amer. iii, 210: Salmo (Corego- 
nus) lucidus Richardson, Fauna Bor.-Amer. ili, 207: Coregonus lucidus Giinther, vi, 198: 
Coregonus harengus Giinther, vi, 199.) 

495. €. migripimnmis (Gill) Jor.—Blue-fin; Black-fin. 

Body stout, fusiform, compressed. Head stout. Mouth large, the 
lower jaw projecting. Eye rather large, longer than snout, about 4 
in head. Teeth very minute, but appreciable on premaxillaries and 
tongue. Gill-rakers very numerous, long and slender. Color dark 
bluish above; sides silvery, with dark punctulations; fins all blue- 
black. Head 4$; depth 33. D.10; A. 12; scales 9-88-7. L. 18 
inches. Deep waters of Lake Michigan; locally abundant. Larger 
than most of the other Coregont. Known at once by the black fins. 

(Argyrosomus nigripinnis (Gill, MSS.) Milner, Rept. U. 8. Fish Com. 1872-73, 87, 


1875; Jordan, Man. Vert. 275.) 


§§ Body short, deep, compressed, shad-like; curve of the back similar to that of the 
belly; scales large, notably larger forwards, rather closely imbricated, the 
posterior margin little convex. (Allosomus Jordan.) 

496. C. tullibee Rich.—Tullibce; ‘‘ Mongrel White Fish”. 

Body short, deep, compressed, shad-like, the dorsal and ventral’ 
curves similar. Caudal peduncle short and deep. Head conic, com- 
pressed, much as in C. nigripinnis. Mouth large, the maxillary as long 





*Jordan, Man. Vert. ed. 2, 1878, 361: type Coregonus tullibee Rich. (GAAos, other, 
different; G@uca, body.) 
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as the eye, extending past the front of the pupil, its supplemental bone 
narrowly ovate, with prolonged point; jaws equal when closed. Hye 
large, as long as snout, 45 in head. Preorbital narrow; supraorbital 
elongate, rectangular. Scales anteriorly considerably enlarged, their 
diameter half larger than the diameter of those on the caudal peduncle. 
Color bluish above; sides white, punctate with fine dots; each scale 
with a silvery area, these forming a series of distinct longitudinal 
stripes. Head 4; depth 3. D.11; A.11; scales 8-74-7. L. 18 inches. 
Great Lakes and northward. A handsome and well-marked species. 


(Salmo (Coregonus) tullibee Rich. Fauna Bor.-Amer. iii, 201, 1836; Giinther, vi, 199: 
Argyrosomus tullibee Jordan, Man. Vert. 361.) 


147.—THWYMALLUS Cuvier. 
Graylings. 
(Cuvier, Régne Anim. ed. 2, ii, 1829: type Salmo thymallus L.) 

Body oblong, compressed, little elevated. Head rather short. Mouth 
moderate, terminal, the short maxillary extending past the middle of the 
large eye, but not to its posterior margin. Teeth slender and sparse on 
the maxillaries, premaxillaries, and lower jaw; vomer short, with a 
small patch of teeth; teeth on the palatines; tongue toothless, or 
nearly so. Gill-openings wide. Branchiostegals 7 or 8. Gill-rakers 
short and rather stiff. Suborbital and preorbital bones narrow. 
Seales small and loose, 75-100 in the course of the lateral line. Dorsal 
fin very long and high, mostly in advance of the ventrals, of about 20 
rays; adipose fin small; caudal fin forked; anal fin small, of 10-15 
rays. Coloration brilliant, the dorsal with red or blue spots. Pseu- 
dobranchiz well developed. Air-bladder very large. Pyloric append- 
ages about 15. Beautiful fishes of the fresh waters of northern regions. 
(spadios, the Greek name of the Grayling, the fish having the odor of 
thyme—050¢.) 


497. TE. sigmifer Richardson.—American Grayling. 


Body elongate, compressed, highest under the anterior portion of the 
dorsal. Head rather short, subconic, compressed, its upper outline con- 
tinuous with anterior curve of the back. Mouth moderate, the maxil- 
lary extending to below the middle of the eye; jaws about equal. 
Tongue, in the young, with teeth which are usually absent in the adult. 
Eye quite large, about 3 in head, rather longer than snout, about equal 
to the interorbital space. Scales moderate, easily detached. Lateral 


ee 
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line nearly straight. A small bare space behind isthmus. Dorsal fin 
long and high, its length rather greater than the depth of body, its 
height varying, greatest in the males; adipose fin rather small; anal 
fin small. Gill-rakers slender, short, about 11 below the angle. Color- 
ation brilliant, (in var. tricolor) purplish gray; young silvery; sides of 
head with bright bluish and bronze reflections; sides of body with 
small, black, irregular spots, most numerous posteriorly in young speci- 
mens; ventral fins ornate, dusky, with diagonal rose-colored lines; dor- 
sal with a black line along its base, then a rose-colored one, then a 
blackish one, then rose-colored, blackish, and rose-colored, the last 
stripe continued as a row of spots; above these is a row of dusky-green 
spots, then a row of minute rose-colored spots, then a broad dusky area, 
the middle part of the fin tipped with rose; anal and adipose fins dusky; 
central rays of caudal pink, outer rays dusky. Head 43; depth 42. 
D. 20; A. 11; scales 8-90-9. L. 18 inches. Northern Michigan to 
“Montana, northward to Alaska and the Arctic Ocean; abounding in 
clear, cold streams in-suitable locations. Professor Milner (Rept. U.S. 
Fish Com. 1872-73, 740, et seq.) recognizes three distinct species, which 
seem to us rather as varieties of one species. These are— 


' Var. Sigmifer Rich. 


From British America and Alaska. Has the scales smaller, (Lat. 1. 
98), the maxillary shorter, and the head rather less than one-fifth the 
length; the dorsal rays are perhaps more numerous, and the fin in the 
males much higher. 

(Coregonus signifer Rich. Franklin’s Journ. 1823, 711: Salmo (Thymallus) signifer 
Rich. Fauna Bor.-Amer. iii, 190; Giinther, vi, 202; Milner, Rept. U. S. Fish Com. 
1872~73, 738. ) 

Var. tricolor Cope.—WMichigan Grayling. 

From various streams in the northern part of the southern peninsula 
of Michigan. Has a longer head than the preceding, forming a little 
more than one-fifth the length, and the scales larger, 90-92 in the lat- 


eral line. 
(Thymallus tricolor Cope, Proc. Acad. Nat. Sci. Phila. 1865, 80: Thymallus tricolor 

-Giinther, vi, 201: Thymallus tricolor Milner, Rept. U. S. Fish. Com. 1872~73, 739, and 

of late writers on angling generally. ) 

Var. montamus Milner.—Montana Grayling. 
From the headwaters of the Missouri. Similar to tricolor, but has the 

body deeper, the depth being about 44 in the length. 
(Thymallus montanus Milner, Rept. U. S. Fish Com, 1872~73, 741, 1874.) 
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148.—_STENODUWS Richardson. 


Inconnus. 
(Luciotrutta Giinther.) 
(Richardson: type Salmo mackenzit Rich.) 

Body rather elongate, little compressed. Head long, the cleft of the 
mouth wide. Maxillary long, broad, lanceolate, extending tar backward, 
lower jaw projecting much beyond the upper. Dentition very feeble, 
the teeth extremely small; maxillary toothless; vomer, palatines, and 
tongue with narrow bands of minute villiform teeth. Gill-rakers rigid, 
awl-shaped, rough interiorly. Branchiostegals 10. Pyloric cceca in 
great number. Dorsal fin moderate, over ventrals; anal rather long; 
caudal forked. Scales moderate. Coloration silvery. Migratory trout 
of large size, inhabiting the streams of Arctic America and Asia. 
_ (azévos, narrow; ¢6dod-, tooth.) 


493. 8. mackemzii Richardson.—Inconnu. 

Body elongate, subterete. Head long and compressed, with flattened 
vertex. Hye moderate. Preopercle much curved. Dorsal fin nearer 
caudal than snout. Bluish above; sides silvery, as in the Coregoni. 
Head 3$. B.10; D.13; A. 15; scales 11-106-10. Mackenzie’s River 
and its tributaries. 

(Salmo mackenzii Richardson, Franklin’s Journ. 1823, 707: Luciotrutta mackenziei 
Giinther, vi, 164.) 

149.—ONCORHYNCEHUS Suckley. 
Pacifie Salmons. 
(Suckley, Ann. Lyc. Nat. Hist. N. Y. 1861, 312: type Salmo scouleri Rich.) 

Body elongate, subfusiform or compressed. Mouth wide, the maxil- 
lary long, lanceolate, usually extending beyond the eye; jaws with 
moderate teeth, which become in the adult male enormously enlarged 
in front. Vomer long and narrow, flat, with a series of teeth both on the 
head and the shaft, the latter series comparatively short and weak; 
palatines witb a series of teeth; tongue with a marginal series on each 
side; teeth on vomer and tongue often lost with age; no teeth on the 
hyoid bone. Branchiostegals more or less increased in number. Scales 
moderate or small. Dorsal fin moderate; anal fin comparatively elon- 
gate, of 14-20 rays. Pyloric appendages in increased number.  Gill- 
rakers rather numerous. Ova large. Sexual peculiarities very strongly 
developed; the snout in the adult males in summer and fall greatly 
distorted; the premaxillaries prolonged, hooking over the lower jaw, 
which in turn is greatly elongate and somewhat hooked at tip; the 
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teeth on these bones also greatly enlarged. The body becomes deep 
and compressed; a fleshy hump is developed before the dorsal fin, and 
the scales of the back become imbedded in the flesh. The flesh, which 
is red and rich in spring, becomes dry and poor. Salmon, mostly of 
large size, ascending the rivers tributary to the North Pacific in North 
America and Asia, spawning in the fall. Only five species are certainly 
known. (¢yz0s, hook; pvzzoc, snout.) 
The species may be divided as follows: 


*Gill-rakers comparatively short and few (20 to 25 in number). 


a. Seales very small, more than 200 in a longitudinal series.........-..-.gorbuscha. 
aa. Scales medium, about 145 (138-155) ina longitudinal series; pyloric ceca about 
150. 


b. Anal rays 13 or 14; black spots small or obsolete. ; B. 13-14........-.-.--keta. 
bb. Anal rays about 16; back and upper fins with black spots; B. 15-19-..chouicha. 
aaa. Scales comparatively large, about 130 (125-135) in a longitudinal series ; pyloric 


CO CAE DOK SU Meme ree oisniate selene So oe cic) Sao eeeisise ecco ciew connate ieee ISweClus 
** Gill-rakers comparatively long and numerous (30-40 in number); scales large; lat. 
Ta OUt GO mest eee cece ese pone Sewlee cieaice se stiaicins aala sac) telcos nerka. 


* Gill-rakers comparatively short and few (20-25 in number). 
a. Scales very small, more than 200 in a longitudinal series. 


4993. ©. gorbuscha (Walb.) Gill & Jordan.—Humpback Salmon ; Haddo ; Holia ; 
Gorbuscha ; Dog Salon (Alaska). 

Color bluish; sides silvery; back posteriorly, adipose fin, and tail 
with numerous black spots; fall males red, more or less blotched with 
brownish. Body rather slender, in the female plump and symmetrical, 
in the fall males very thin and compressed, with the fleshy dorsal 
hump much developed and the jaws much elongated, strongly hooked, 
and with extravagant canines in front. Ventral appendage half the 
length of the fin. B.11-12. Gill-rakers 13+ 15. <A. (developed rays) 
15; D. 11; scales 215 (210-240), those of the lateral line larger, 170. 
Pyloric ececa very slender, about 180. Weight 3-6 pounds. Pacific 
coast and rivers of North America and Asia from Oregon northward ; 
not rare; occasionally taken in the Sacramento. Known at once by 


the very small size of the scales. 


(Salmo gorbuscha Walbaum, Artedi Pisce. 1792, 69: Salmo proteus Pallas, Zoogr. Ross. 
Asiat. iii, 376: Salmo gibber Bloch & Schneider, 409: Oncorhynchus proteus Giinther, vi, 
157: Salmo proteus Suckley, Monogr. Salmo, 97; Jordan, Proc. U. 8. Nat. Mus. i, 71, 
1878: Salmo scouleri Rich. Fauna Bor,-Amer, iii, 158. Oncorhynchus scouleri Giinther, 
vi, 158.) 


aa. Scales medium, about 145 (138-155) in a longitudinal series; pyloric ceca about 150, 
b. Anal rays 13 or 14; black spots small or obsolete. 


500. O. Keta (Walbaum) Gill & Jordan.—Dog Salmon; Hay-ko; Le Kai Salmon. 


Dusky above; sides paler, little lustrous; back and sides with no 
Bull. Nat. Ms. No, 16——20 
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defined spots, but only fine specklings, which are often entirely obso- 
lete; head dusky, scarcely any metallic lustre on head or tail; caudal 
dusky, plain, or very finely maculate, its edge usually distinctly black- 
ish; fins all mostly blackish, especially in males; breeding males generally 
blackish above, with sides brick-red, often barred or mottled. General 
form of the Quinnat, but the head proportionately longer, more depressed 
and pike-like; the preopercle more broadly convex behind, and the max- 
illary extending considerably beyond eye. Gill-rakers few, coarse, and 
stout, as in the Quinnat. Accessory pectoral scale short, not half the 
length of fin. Head 4; depth 4. D.9; A. 13-14; scales about 28-150- 
30; B. 13 or 14, rather broad; gill-rakers 94 15; pyloric cceca 140-185; 
weight about 12 pounds. San Francisco to Kamtschatka, ascending all 
streams in the fall, and spawning at no great distance from the sea; 
abundant in Behring’s Straits. At the time of its run the males of this 
species are much distorted and the flesh has little value. 


(Salmo keta vel Kayko Walbaum, Artedi Pisc., 1792, 72: Salmo keta vel Kayko Bloch 
& Schneider, 1801, 407: Salmo lagocephalus Pallas, Zoogr. Ross. Asiat. iii, 372, 1811-31: 
Salmo canis Suckley, Ann. Lyc. Nat. Hist. N. Y. 1858, 9, and Monogr. Salmo, 101: On- 
corhynchus lagocephalus Giinther, vi, 161.) 


bb. Anal rays about 16; back and upper fins with black spots. 


501. O. chowicha (Walb.) J. & G.—Quinnat Salmon; King Salmon; Columbia Sal- 
mon; Sacramento Salmon; Chinnook Salmon; Tyee Salmon; Fall Salmon (male) ; 
Spring Salmon; Winter Salmon; Saw-kwey ; Chouicha. 


Color dusky above, often tinged with olivaceous or bluish; sides and 
below silvery; head dark slaty, usually darker than the body and little 
spotted; back, dorsal fin, and tail usually profusely covered with round 
black spots (these are sometimes few, but very rarely altogether want- 
ing); sides of head and caudal fin with a peculiar metallic tin-colored 
lustre; male, about the spawning season (October) blackish, more or 
less tinged or blotched with dull red. Head conic, rather. pointed 
in the females and spring males. Maxillary rather slender, the small 
eye behind its middle. Teeth small, longer on sides of lower jaw than 
in front; vomerine teeth very few and weak, disappearing in the males. 
In the males in late summer and fall, the jaws become elongate and 
distorted, and the anterior teeth much enlarged, as in the related spe- 
cies. The body then becomes deeper, more compressed, and arched 
at the shoulders, and the color nearly black. Preopercle and op- 
ercle strongly convex. Body comparatively robust, its depth greatest 
near its middle. Ventrals inserted behind middle of dorsal, ventral 
appendage half the length of the fin; caudal, as usual in this genus, 
strongly forked, on a rather slender caudal peduncle. Flesh red and 


mealies 
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rich in spring, becoming paler in the fall as the spawning season 
approaches. Head 4; depth 4. 3B. 15-16 to 18-19, the number on the 
two sides always unlike. D. 11; A.16. Gill-rakers usually 9+ 14 
(i. e., 9 above the angle and 14 below). Pylorie ceca 140-185. Scales 


- 


usually 27-146-29, the number in a longitudinal series varying from 
140-155, and in California specimens occasionally as low as 135. Verte- 
bre 66. L.36inches. Usual weight in the Columbia River 22 pounds, 
elsewhere 16-18 pounds, but individuals of 70-100 pounds have been 
taken. Ventura River to Alaska and Northern China, ascending all 
large streams; especially abundant in the Columbia and Sacramento 
Rivers, where it is the principal salmon. Upwards of 30,000,000 pounds 
are now taken yearly in the Columbia River. It ascends the large 
streams in spring and summer, moving up, without feeding, until the 
spawning season, by which time many of those which started first may 
have travelled more than a thousand miles. After spawning, most or 
all of those which have reached the upper waters perish from ex- 
haustion. It is by far the most valuable of our salmon. It has lately 
been introduced into many eastern streams. 


(Salmo tshawytscha* Walbaum, Artedi Pise. 1792, 71: Salmo orientalis Pallas, Zoogr. 
Ross. Asiat. iii, 367, 1811231: Salmo quinnat Rich. Fauna Bor.-Amer. iii, 219, and of 
writers generally: Oncorhynchus quinnat Giinther, vi, 153: Oncorhynchus orientalis 
Giinther, vi, 159: Oncorhynchus quinnat Jordan, Proc. U. 8. Nat. Mus. i, 69: Dario 
argyreus Girard, Acad. Nat. Sci. Phila. 1856, 218: Salmo quinnat, confluentus, and 
argyreus Suckley, Monogr. Salmo, 105, 109,110: Salmo tschawytscha Bloch & Schneider, 
1801, 407.) 


aaa. Scales comparatively large, about 130 (125-135) in a longitudinal series; pyloric 
ceca 50-80. 


562. O. Kisuteta (Walb.) Jor. & Gilb.—Silver Salmon; Kisutch; Skowitz; Hoopid 
Salmon; Coho Salmon; Bielaya Ryba. 


Bluish green; sides silvery, with dark punctulations; no spots except 
a few rather obscure on top of head, back, dorsal fin, adipose fin, and 
the rudimentary upper rays of the caudal; rest of the caudal fin un- 
spotted; pectorals dusky tinged; anal with dusky edging; sides of head 
without the dark coloration seen in the Quinnat; males mostly red in 
fall, and with the usual changes of form. Body rather elongate, com- 
pressed. Head short, exactly conical, terminating in a bluntly pointed 
snout, which is longer and broader than the lower jaw. Head shorter 
than in a young Quinnat of the same size. Interorbital space broad 
and strongly convex. Opercle and preopercle strongly convex behind ; 
the preopercle very broad, with the lower limb little developed. Cheeks 


* A barbarous spelling of the word ‘‘chowicha” which we have thought proper to 
simplify. 
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broad. Eye quite small, much smaller than in young Quinnat of the 
same size. Suborbital very narrow, with a row of mucous pores along 
its surface. Maxillary slender and narrow, but extending somewhat 
beyond the eye. Teeth very few and small, only two or three on the 
vomer; those on tongue very feeble. Gill-rakers 10+ 13, rather long 
and slender, nearly as long as eye, toothed. Fins small. Pectorals 
and ventrals short, the ventral appendage three-fifths the length of the 
fin; caudal strongly forked, on a slender peduncle. © Head 4; depth 4. 
B. 13-14. Pyloric ceca very few and large, 63 (45-80); scales 25-127- 
29. D. 10; A. 13-14 (developed rays). L. 15 inches. Weight 3-8 
pounds. A,small salmon, ascending streams in the fall to no great dis- 
tanee. Abundant from San Francisco northward. 


(Salmo kisutch Walbaum, Artedi Pisc. 1792, 70: Salmo kysutsch Bloch & Schneider, 
1801, 407: Salmo sanguinolentus Pallas, Zoogr. Ross. Asiat. iii, 379: Oncorhynchus san- 
’ 8 ’ y 


guinolentus Giinther, vi, 160: Oncorhynchus lycaodon Giinther, vi, 155, in part: Salmo 
scouleri Suckley, Monogr. Salmo, 94: Salmo tsuppitch Richardson, Fauna Bor.-Amer. 
iii, 224, 1836: Salmo tsuppitch Giinther, vi, 118 (not of Jordan, Proc. U. 8. Nat. Mus. i, 


72, 1878, = Salmo purpuratus); Oncorhynchus tsuppitch, Jordan, Forest and Stream, Sep- 
teinber 16, 1880, 130.) 


** Gill-rakers comparatively long and numerous (30 to 40 in number); scales large, 
in about 130 series. 


503. O. merka (Walbaum) Gill & Jordan.—Blue-back Salmon; Red-fish; Frazer's 
River Salmon; Sugk-eye Salmon; Krasnaya Ryba. 


Color clear bright blue above; sides silvery, this hue overlying the 
blue of the back; lower fins pale, upper dusky; no spots anywhere in 
adults in spring; the young with obscure black spots above; males 
deep crimson red in the fall; the fins blackish, the caudal then often 
speckled with black; young breeding males (‘‘ Kennerlyi”) often sharply 
spotted. Body elliptical, rather slender. Head short, sharply conic, 
pointed, the lower jaw included. Maxillary rather thin and small, ex- 
tending beyond eye. Teeth all quite small, most of them freely mova- 
ble; vomer with about 6 weak teeth, which grow larger in fall males, in- 
stead of disappearing. Preopercle very wide and convex; opercle very 
short, not strongly convex. Preopercle more free behind than in 0. 
chouicha. Ventral scale about half the length of the fin; caudal fin nar- 
row, widely forked; anal fin long and low; dorsal low. Flesh deep red. 
Males becoming extravagantly hook-jawed in the fall, the snout being 
then prolonged and much raised above the level of rest of head, the 
lower jaw produced to meet it. Mandible 14 in head, in fall males, 13 in 
females; snout 24 in head, in fall males, 3$ in females. Head 4; depth 4. 
Gill-rakers as long as eye, more numerous than in any other of our sal- 
mon, usually 16-23. B. 14413. D. 11; A. 14; scales 20-133-20; 
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pyloric eeeca 75-95. Vertebre 64. L. 24 inches. Weight 4 to 8 pounds. 
Columbia River to Kamtschatka; generally abundant, especially north- 
ward; ascending streams in spring to great distances, and often fre- 
quenting mountain lakes in fall, spawning in their small tributaries; one 
of the most graceful of the Salmonide, scarcely inferior to the Quinnat 
when fresh, but the flesh more watery and less valuable when canned. 


(Salmo nerka Walbaum, Artedi, Pise. 1792, 71: Salmo nerka Bloch & Schneider, 1801, 
417: Salmo lycaodon Pallas, Zoogr. Ross. Asiat. iii, 370: Salmo japonensis Pallas, 1. ¢.: 
? Salmo dermatinus and consuetus Richardson, Voyage Herald, Zodl. 167, 168 (probably 
O. keta): Salmo paucidens Richardson, Fauna Bor.-Amer. iii, 222: Oncorhynchus lycaodon 
pt. and O. paucidens Giinther, vii, 155, 158: Salmo cooperi, paucidens, warreni, and 
richardi, Suckley, Monogr. Salmo, 92, et seg.; Jordan, Man. Vert. 357; Jordan, Proc. 
U. S. Nat. Mus. i, 71, 1878: Salmo kennerlyi Suckley, Ann. Lyc. Nat. Hist. N. Y. vii, 
307, 1861, and Monogr. Salmo, 145 (young male or grilse, in breeding season): Salmo 
kennerlyi Giinther, vi, 120: Hypsifario kennerlyi Gill, Proc. Acad. Nat. Sci. Phila. 1862, 
330: Oncorhynchus kennerlyi Jordan, Man. Vert. 357, and in Proc. U. S. Nat. Mus, i, 
72, 1878: ? Salmo tapdisma, arabatsch, and melampterus Cuy. & Val. xxi, 314-6.) 

150.—SALM®O Linnzus. 
Salmons. 
(Artedi; Linneus, Syst. Nat.: type Salmo salar L.) 

Body elongate, somewhat compressed. Mouth large; jaws, palatines, 
and tongue toothed, as in related genera; vomer flat, its shaft not de- 
pressed, a few teeth on the chevron of the vomer, behind which is a 
somewhat irregular single or double series of teeth, which are some- 
times deciduous with age. Scales large or small, 110-200 in a longitu- 
dinal series. Dorsal and anal fins short, of about 11 rays each; caudal 
fin truncate, emarginate, or forked, its peduncle comparatively stout. 
Sexual peculiarities variously developed; the males in typical species 
with the jaws prolonged and the front teeth enlarged, the lower jaw 
being hooked upwards at the end and the upper jaw emarginate or per- 
forate. In some species these peculiarities are little marked. Species 
of moderate or large size, black-spotted, abounding in the rivers and 
lakes of Northern America, Asia, and Europe; one or two Atlantic 
species marine and anadromous. The non-migratory species (subgenus 
Fario) are in both continents extremely numerous, closely related, and 
difficult to distinguish. The excessive variations in color and form have 
given rise to a host of nominal species. European writers have de- 
scribed numerous hybrids among the various species of Salmo, real and 
nominal, found in their waters; as also among the various European 
Cyprinide. We have thus far failed to find the slightest evidence of 
any hybridism either among our American Salmonide or Cyprinide, 
in a state of nature. Puzzling aberrant or intermediate specimens 
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certainly occur, but such are not necessarily “hybrids.” (Salmo, the 
Latin name of 8. salar, originally from salio, to leap.) 

The following observations on the species of trout are taken, with 
some slight abridgment and alteration, from Dr. Giinther’s account of 
this family (Cat. Fish. Brit. Mus. vi): 


There is no other group of fishes which offers so many difficulties to the ichthyol- 
ogist, with regard to the distinction of the species, as well as to certain points in 
their life history, as this genus. * * * The almost infinite variations of these fishes 
are dependent on age, sex, and sexual development, food, and the properties of the 
water. * * * The coloration is, first of all, subject to variation, and consequently 
this character but rarely assists in distinguishing a species, there being not one which 
would show in all stages the same kind of coloration. The young in all the species 
of this genus are barred, and this is so constantly the case that it may be used as a 
generic or even as a family character, not being peculiar to Salmo alone, but also to 
Thymallus and probably to Coregonus, The number of bars is not quite constant, but 
the migratory trout have two (or even three) more than the river-trout. When the 
Salmones have passed this ‘‘ parr” state, the coloration becomes much diversified. The 
males, especially during and immediately after the spawning time, are more in- 
tensely colored and variegated than the females, specimens not mature retaining a 
brighter silvery color, and being more similar to the female fish. Food appears to 
have less influence on the coloration of the outer parts than on that of the flesh ; 
thus, the more variegated specimens are frequently out of condition, whilst weil-fed 
individuals, with pinkish flesh, are of more uniform though bright colors. * * * 
The water has a marked influence on the colors. Trout with intense ocellated spots 
are generally found in clear, rapid rivers and in alpine pools; in the large lakes, with 
pebbly bottom, the fish are bright silvery, and the ocellated spots are mixed with or 
replaced by K-shaped black spots; in dark holes, or lakes with peaty bottom, they 
often assume an almost uniform blackish coloration. 

The brackish or salt water has the effect of giving them a bright-silvery coat, 
without or with few spots, none of them ocellated. With regard to size, the various 
species do not present an equal amount of variation. Size appears to depend on the 
abundance of the food and the extent of the water. Thus, the migratory species 
do not appear to vary considerably in size, because they find the same conditions in 
all the localities inhabited by them. A widely-spread species, however, like Salmo 
' fario (or in America, Salo purpuratus), when it inhabits a small mountain pool, with 
scanty food, never attains a weight of 8 ounces, while in a large lake or river, where 
it finds an abundance of food, it attains to a weight of 14 or 16 pounds. Such large 
river-trout are frequently named or described as Salmon-trout, Bull-trout, Steel-heads, 
ete. 

The proportions of the various parts of the body to one another vary exceedingly, 
in the same species, with age, sex, and condition. 

The fins vary to a certain degree. The variation in the number of rays in any one 
genus (except Oncorhynchus) is inconsiderable, and of no value for specific distinction. 
Although some species appear to be distinguished by a comparatively low dorsal and 
anal fin, yet the proportion of the height of these fins to their length is a rather un- 
certain character. In most of the species the fin-rays are longer during the stages of 
growth or development. The caudal fin especially undergoes changes with age. 
Young specimens of all species have this fin more or less deeply excised, so that the 
young of a species which has the caudal emarginate throughout life is distin- 
guished by a deeper incision of the fin from the young of a species which has it 
truncate in the young state. The individuals of the same species do not all attain 
to maturity at the same size. 
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Finally, to complete our enumeration of these variable characters, we must mention 
that in old males, during and after the spawning season, the skin on the back becomes 
thickened and spongy, so that the scales are quite invisible or hidden in the skin. 

After this cursory review of variable characters, we pass on to those which we have 
found to be constant in numbers of individuals, and in which it is difficult to perceive 
signs of modification due to external circumstances. 

Such characters, according to the views of the zodlogists of the present age, are 
sufficient for the definition of species; at all events, in every description they ought 
to be noticed, and the confused and unsatisfactory state of our knowledge of Sal- 
monoids is chiefly caused by authors having paid attention to the more conspicuous 
but unreliable characters, and but rarely noted one of those which are enumerated 
here. 

1. The form of the preoperculum of the adult fish. 

2. The width and strength of the maxillary of the adult fish. In young specimens 
and in females the maxillary is proportionately shorter than in the adult, 

3. The size of the teeth, those of the premaxillaries excepted. 

4, The arrangement and permanence of the vomerine teeth. 

5. The deveiopment or absence of teeth on the hyoid bone. In old examples these 
are often lost, and their absence in a species usually provided with them is not un- 
common. 

6. The form of the caudal fin in specimens of a given size, age, or sexual develop- 
ment. : 

7. The size of the scales, as indicated by counting the number of transverse rows 
above the lateral line. The scales of the lateral line are always more or less enlarged 
or irregular and the number of scales should be ascertained higher up; this is one of 
the most constant and valuable of all the specific characters. 

8. A great development of the pectoral fins, when constant in a number of speci- 
mens from the same locality. 

9. The number of vertebrie. 

10. The number of pyloric ceca, 

11. The number of gill-rakers. 


The species may be divided as follows : 


* Marine salmon, anadromous, with the vomerine teeth little developed, those on the 
shaft of the bone few and deciduous; scales large (Lat. 1. 120); caudal well 
forked, truncate in old individuals; no hyoid teeth; sexual differences 
strong; breeding males with the lower jaw hooked upwards, the upper 
jaw emarginate or perforate to receive its tip (SALMO).----.-----.-- salar 

** River salmon, not anadromous, with the vomerine teeth largely developed, those on 
the shaft of the bone numerous, persistent, in one zigzag row or two alter- 
nating rows; sexual differences not strongly marked, the male with the 
premaxillaries somewhat enlarged. (FARIo Valenciennes. ) 

a. Hyoid bone entirely toothless. 
b. Seales large, 120-150 in a longitudinal series. 


c. Caudal fin forked ..... 3 aes Sis Baers t hia icy Ar ot etepestecce Yecewe stItdeuss 
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bb. Scales small, 165-205 in a longitudinal series. 
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aa. Hyoid bone with a narrow band of small teeth (often lost); scales small (lat. 1. 
PS OMUORLIO) Retepnaeeee sonise ns = od setaraa scl easeulonceice cetesccteee <a DUMpDUTatuss 


* Marine salmon, anadromons, with the vomerine teeth little developed, those on the 
shaft of the bone few and deciduous; scales large (Lat. 1. 120); caudal fin well 
forked, truncate in old individuals; no hyoid teeth; sexual differences strong ; 
breeding males with the lower jaw hooked upwards, the upper jaw emargi- 
nate or perforate to receive its tip. (Salmo.) 
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504. S. salar Linneus.—Common Atlantic Salmon. 

Body moderately elongate, symmetrical, not greatly compressed. 
Head rather low. Mouth moderate, the maxillary reaching just past 
the eye, its length 24-3 in head; in young specimens the maxillary 
is proportionately shorter. Preoperculum with a distinct lower limb, 
the angle rounded. Scales comparatively large, rather largest pos- 
teriorly, silvery and well imbricated in the young, becoming imbed- 
ded in adult males. Coloration in the adult brownish above, the sides 
more or less silvery, with numerous black spots on sides of head, 
on body, and on fins, and red patches along the sides in the males; 
young specimens (parrs) with about 11 dusky cross-bars, besides black 
spots and red patches, the color, as well as the form of the head 
and body, varying much with age, food, and condition; the black spots 
in the adult often X-shaped or XXshaped. Head 4; depth 4. B. 11; 
D. 11; A. 9; scales 23-120-21; vertebrae 60; pyloric cceca about 65. 
Weight 15-40 pounds. North Atlantic, ascending all suitable rivers 
in Northern Europe and the region north of Cape Cod; sometimes per- 
manently land-locked in lakes, where its habits and coloration (but no 
tangible specific characters) change somewhat, when it becomes: (in 
America) var. sebago. One of the best known and most valued of 
food-fishes. 


(Linneus, Syst. Nat. ; Giinther, vi, 11, andof nearly allauthors: Salmo gloveri Girard, 
Proc. Acad. Nat. Sci. Phila. 1854, 85: Salmo sebago Girard, Proc. Acad. Nat. Sci. Phila. 
1853, 380; Suckley, Monogr. Salmo, 143: Salmo scbago and gloveri Giinther, vi, 153.) 


** River salmon, not anadromous, with the vomerine teeth largely developed, those 
on the shaft of the bone numerous, persistent, in one zigzag row or 
two alternating rows; sexual differences not strongly marked, the 
males with the premaxillaries somewhat enlarged; flesh often pale. 
(Fario Valenciennes *). 

a. Hyoid bone entirely toothless (tongue with teeth as usual). 
b. Seales large, in 120-150 series. 
ce. Caudal fin forked. 


505. S. irideus Gibbons.—California Brook Trout; Rainbow Trout. 

Body comparatively short and deep, compressed, varying consider- 
ably, and much more elongate in the males than in the females. Head 
short, convex, obtusely ridged above. Mouth smaller than in any 
other species of the genus, the rather broad maxillary scarcely reach- 
ing beyond the eye except in old males. Eye larger than in our other 
species, 5 in head. Vomerine teeth in two irregular series. Dorsal fin 


*Valenciennes, Hist. Nat. Poiss, xxi, 227: type Fario argenteus Val. (Fario, a 
Latin name of the ‘‘Salmon Trout”; included species with a single row of perma- 
nent teeth on the vomer; Salar, Val. 1. c. 314, included those with two rows, a dis- 
tinction of no importance.) 
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moderate; caudal fin distinctly though not strongly forked, more deeply 
incised than in any other of our species of Fario. Scales compraatively 
large. Coloration bluish above, the sides silvery; everywhere above 
profusely but irregularly spotted, the spots extending on the sides and 
on the vertical fins; spots on caudal small; belly nearly plain; sea-run 
specimens nearly plain silvery; males with red lateral band and blotches. 
Head 4; depth3. D.11; A.10; scales 21-135-20, varying considerably, 
the highest number noted being on the typeof ‘“Fario newberrit”, 33-146- 
33. L.24 inches. Weight § to6 pounds. Streams west of the Sierra 
Nevada, from near the Mexican line (Rio San Luis Rey) to Oregon; very 
abundant, and subject to many variations in size, form, and color. 


(Gibbons, Proc. Cal. Acad. Nat. Sci. 1855, 36; Giinther, vi, 119; Suckley, Monogr. 
Salmo, 129; Jordan, Proc. U.S. Nat. Mus. i, 75: Fario gairdneri Girard, U.S. Pac. 
R. R. Surv. Fish, x, 313 (not Salmo gairdneri Rich.): Fario newberrit Girard, Proc. 
Acad. Nat. Sci. Phila. 1858, 224: Fario clarkii, Girard, Proc. Acad. Nat. Sci. Phila. 
219 (not S. clarkii Rich.): Salmo masoni Suckley, Monogr. Salmo, 134.) 


cc. Caudal fin truncate (in the adult). 
506. S. gairdmeri Rich.—Steel-head; Hard-head; Salmon Trout. 

Body rather stout, not very deep mesially, but with the caudal pe- 
duncle thick. Head comparatively short and rather slender, in the 
females small, in the males the jaws more or less prolonged; maxillary 
rather narrow, the small eye nearly above its middle; lower jaw in- 
cluded; upper jaw in males emarginate at tip and at junction of premax- 
illary. Teeth rather small, those on the vomer in two long, alternating 
series, which are about as long as the palatine series. Preopercle 
rather wide, with the lower limb short; opercle moderate. Gill-rakers 
short and thick, 8+ 12 (essentially as in our other species of Fario). 
Ventral appendage not half the length of the fin. Tail wide, squarely 
truncate in the adult, somewhat emarginate in the young. Flesh rather 
pale. Bones much firmer than in the Oncorhynchi. Color blue above; 
sides silvery; head, back, upper fins, and tail more or less densely cov- 
ered with black spots; belly usually unspotted ; males with colors height- 
ened, the back greenish; a broad flesh-colored lateral band, deep red 
on the opercles; fins not red; no red on the membrane of lower jaw; 
B. 12-11; D. 11; A. 12; scales 20-135-20; pyloric ceeca 42; vertebrae 
38+ 20. L. 30 inches. Sacramento River and northward. <A large 
trout, abounding in the mouths of the rivers, reaching a weight of 20 
pounds. It spawns later than the salmon, and is found in the rivers, 
spent, at the time of the spring salmon run. It is then nearly useless 
as food, but at other times similar in quality to other trout. 


(? Salmo mykiss Walbaum, Artedi, Pise. 1792, 59, apparently confused with S. purpur- 
atus:? Salmo muikisi Bloch & Schneider, 419: Salmo purpuratus Giinther, vi, 116: Salmo 
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truncatus Suckley, Ann. Lye. Nat. Hist. N. Y. 1858, 3: Salmo gairdneri Richardson, 
Fauna Bor.-Amer. iii, 221: Salmo gairdneri Suckley, Monogr. Salmo, 114: Salmo trun- 
catus Giinther, vi, 122: Salmo gairdneri Giinther, vi, 115.) 


bb. Scales small, 165-205 in a longitudinal series. 
d. Caudal fin truncate or double-rounded, not at all forked in the adult. 


007. S. spilurus Cope.—lio Grande Trout. 

Body elongate. Head heavy, but proportionately short, its upper 
surface considerably decurved ; interorbital space transversely convex, 
obtusely carinated; the head more convex than in any other of our 
species. Mouth very large, the maxillary reaching far past the eye. 
Teeth on vomer in two distinct series. Dorsal fin low in front, high 
behind, the last ray more than two-thirds the height of the first; last 
ray of the anal rather long; caudal with its middle rays about as long 
as the others. Profusely spotted; back and sides with round black 
spots, the spots most developed posteriorly, few on the head, most nu- 
merous on the caudal and adipose fin; sides with pale blotches. Head 
34; depth 4. D.11; A. 10; scales 37-170-37. L. 30 inches. Upper 
Rio Grande and Basin of Utah, frequenting mountain streams. 

(Cope, Hayden’s Geol. Sury. Mont. 1871, 470, 1872; Jordan, Proc. U.S. Nat. Mus. i, 
74.) 

Var. pleuwriticuis (Cope) Jor. 


A more abundant and much more widely distributed form, having 
the head and mouth equally large, but the top of the head less convex, 
the median carina being more marked, especially in the young. The 
seales are definitely smaller (39-200-40) and the coloration is rather 
darker. This form abounds in all suitable streams from the Rio 
Grande, through the Basin of Utah. Specimens intermediate between 
spilurus and pleuriticus occur. 

(Salmo pleuriticus Cope, Hayden’s Geol. Surv. Mont. 1871, 471, 1872; Jordan, Proce. 
U. S. Nat. Mus. i, 74, 1878.) 


aa. Hyoid bone with a narrow band of small teeth (easily scraped off and very often 
naturally deciduous, especially in old examples). 


508. S. purpuratus Pallas.—Salmon Trout of the Columbia; Yellowstone Trout; 
Rocky Mountain Brook Trout; Lake Trout. 

Body moderately elongate, compressed. Head rather short. Mouth 
moderate, the maxillary not reaching far beyond the eye. Vomerine 
teeth as usual, set in an irregular zigzag series; teeth on the hyoid 
bone normally present, but often obsolete, especially in old examples. 
Dorsal fin rather low; caudal fin slightly forked, less so than in irideus, 
more than in spilurus (the caudal more forked in young individuals 
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than in the adult, as in all trout). Scales moderate, varying to rather 
small. Back and caudal peduncle profusely covered with rounded 
black spots of varying size; dorsal, caudal, and adipose fin covered 
with small spots about as large as the nostril; a few spots on the head; 
belly rarely spotted; inner edge of the mandibles below with a red 
blotch; sea-run specimens are nearly uniform silvery; males with a 
broad lateral band and patches of light red; extremely variable in color 
and form. Head 4; depth 4. D.10; A.10. Ceca 43. Scales variable 
in size, 33-150-30 to 39-170-30. The common trout of the Rocky Mount- 
ains and Cascade region, abounding in ali the streams of Alaska, 
Oregon, and Washington, where it descends to salt water, and reaches 
a weight of 20 pounds (Columbia River, Charles J. Smith); also in the 
Yellowstone region, the Upper Missouri, the Upper Rio Grande, Colo- 
rado, and the lakes of the Great Basin of Utah, being very abundant 
in Utah Lake. Not common south of Mount Shasta in California. 
This species is apparently the parent stock, from which our other black- 
spotted trout have scarcely yet become differentiated. Considerable 
local variations occur, especially in size, coloration, and size of scales. 
The red blotches on the lewer jaw between the dentary bones and the 
membrane joining them is very constant and characteristic. 


(Salmo purpuratus Pallas, Zool. Ross. Asiat., iii, 374, 1811-31: Salmo clarki Rich. 
Fauna Bor.-Amer. ili, 224, 1835: Fario stellatus Girard, Proc. Acad. Nat. Sci. Phila. 
1856, 219: Salmo brevicauda Suckley, Ann. Lye. Nat. Hist. N. Y. vii, 308, 1861: Salmo 
stellatus, gibbsi, and brevicauda Giinther, vi, 117-120: Salmo clarki Jordan, Proce. U.S. 
Nat. Mus. i, 77: Salmoisuppitch Jordan, Proc. U. S. Nat. Mus. i, 72; Fario auroraGirard, 
Proc. Acad. Nat. Sci. Phila. viii, 218, 1856: Salar lewisi Grd. Proc. Acad. Nat. Sci. 
Phila. 1856, 219: Salar virginalis Girard, 1. c. 220: Salmo carinatus Cope, Hayden’s Geol. 
Surv. Mont. 1871, 471-472: Salmo utah Suckley, Monogr. Salmo, 136: Salmo aurora, 
lewisi, and virginalis Giinther, vi, 119-123.) 


Var. bouvieri Bendire.—/lVaha Lake Trout. 
Similar to S. purpuratus, but with dark spots only on the dorsal, cau- 
dal, and adipose fin, and on the tail behind front of anal, where the 


spots are very profuse, smaller than pupil. Anterior regions dusky 


bluish, not silvery; red blotch on inner edges of dentary bones below 
very conspicuous. Head shorter and deeper than in purpuratus, the 


snout shorter and blunter, not longer than eye, which is 4 in head. 

Opercle and preopercle less convex than in purpuratus. Maxillary 24 

in head. Caudal moderately forked. Head 4; depth43. D.10; A. 11; 

B. 12; Lat. 1.175. Size small. <A singularly colored local variety, found 

in Waha Lake, Washington Territory, a mountain lake without outlet. 
(Salmo bowvieri Bendire, MSS.) 


316 CONTRIBUTIONS TO NORTH AMERICAN ICHTHYOLOGY—IVY. 


Var. stomias (Cope) J. & G. 

Body short and stout. Head large and wide, above broad and flat, 
without keel, with wide mandible and mouth, the end of the maxillary 
extending half the diameter of the eye beyond the orbit. Eye 42 in head. 
Maxillary bone of nearly uniform width. Caudal fin truncate. Gen- 
eral coloration of S. spilurus, the black spots most numerous posteri- 
orly. Head 44; depth 44. D.12; A. 10; scales 42 above lateral line, 
which probably contains about 200 scales. L. 24 inches. Kansas River 
to Upper Missouri. (OCope.) Like S. spilurus in its large mouth and 
very small seales, but differing in the presence of hyoid teeth and in the 
broad, flat head. We have seen only the head of an old male of this 
form, but think it will prove to be a variety of S. purpuratus. 

(Salmo stomias Cope, Hayden’s Geol. Surv. Wyom. 1870, 433, 1872: Salmo stomias Jor- 
dan, Hayden’s Geol. Surv. Terr. 1878, 795. ) 


Var. hemnshawi Gill & Jordan.—Lake Tahve Trout; Silver Trout; Black Trout. 


Body elongate, not greatly compressed. Head comparatively slender 
and long-acuminate, its upper surface very slightly carinated ; muzzle 
somewhat pointed, but bluntish at the tip; head not convex above; 
maxillary rather short, about as in purpuratus, not reaching much be- 
yond the eye. Vomerine teeth as usual; a small, rather narrow, but 
usually distinct patch on the hyoid bone. Dorsal fin small; caudal fin 
short, rather strongly forked. Scales medium. Coloration dark, the 
sides silvery; back about equally spotted before and behind; sides with 
rather distant spots; belly generally spotted; head spotted even to the 
snout; dorsal and caudal also spotted. Head 33; depth 4. D.11; A. 
12; scales 27-160-27 to 37-184-37; coeca 50-60. LL. 18 inches or more, 
usually weighing 5 or 6 pounds, but occasionally 25-30. Lake Tahoe, 
Pyramid Lake, and streams of the Sierra Nevada. TEvidently a variety 
of Salmo purpuratus, but with a longer and more conical head. A fine 
trout, now common in the San Francisco markets. 


(Salmo henshawi Gill & Jordan, Man. Vert. ed. 2, 358: Salmo henshawi and Salmo 
isuppitch Jordan & Henshaw, Rept. Chief Eng., 1878, App. NN, 196, 197, plate: Salmo 
henshawi Jordan, Proc. U. Nat. Mus. i, 75, 1878.) 


151.—SALVELINUWS Richardson. 


Charrs. 
(Baione DeKay; Umbla Rapp.) 


(Nilsson; Richardson, Fauna Bor.-Amer. iii, 170, 1836: type Salmo salvelinus L.) 
Body moderately elongate. Mouth large or small. Teeth of jaws, 
palatines, and tongue essentially as in Salmo, the hyoid patch present 
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or not. Vomer boat-shaped, the shaft much depressed, with or without 
raised crest, with teeth on the chevron and none directly on the shaft. 
Seales very small, in 200-250 rows. Fins moderate, the caudal forked 
in the young, truncate in some species, in the adult. Sexual peculiari- 
ties not strongly marked, the males with the premaxillaries enlarged 
and a fleshy projection at the tip of the lower jaw. Coloration dark, 
with round crimson or gray spots, and the lower fins sometimes with 
marginal bands of black, reddish, and pale. Species numerous in the 
clear streams and lakes of the northern parts of both continents, some- 
times descending to the sea, where they lose their variegated colors and 
become nearly plain and silvery. The members of this genus are in 
general the smallest and handsomest of the trout. (Salvelinus, an old 
name of the charr; allied to the German Sélbling, a little salmon.) 


*Vomer with a raised crest behind the chevron, free from the shaft; the crest armed 
with teeth; hyoid teeth strong; lake trout, gray-spotted (Cristivomer* Gill & 
Jordan), 


509. S. namaycush (Walb.) Goode.—Mackinaw Trout; Great Lake Trout; Longe 
(Vermont); Toque (Maine). 

Body elongate, covered with thin skin, there being no special devel- 
opment of fatty tissue. Head very long, its upper surface flattened. 
Mouth very large, the maxillary extending much beyond the eye, the 
head and jaws proportionately lengthened and pointed. Teeth very 
strong. Caudal fin well forked. Adipose fin small. General colora- 
tion dark gray, sometimes pale, sometimes almost black; everywhere 
with rounded paler spots, which are often reddish tinged ; head usually 
vermiculate above; dorsal and caudal reticulate with darker. Hye 
arge, 44 in head. Maxillary nearly half the length of the head; 
interorbital space nearly 4. Head 44; depth 4. B. 11-12; D.11; A. 
11; Lat. 1. 185-205. L. 36 inches. Great Lake region and lakes of 
Northern New York, New Hampshire, and Maine, to Montana and 
northward; very abundant in the larger bodies of water; varying in 
form and color in the different lakes. 


(Salmo namaycush Walb. Artedi, Pisc., 1792, 68: Salmo namaycush Giinther, vi, 123, and 
of authors generally: Salmo amethystinus Mitchill, Journ. Acad. Nat. Sci. Phila, 1815 
410: Salmo confinis DeKay, N. Y. Fauna, Fish. 1842, 238: Salmo adarondacus Norris: 
Salmo toma Hamlin: Cristivomer namaycush Jordan, Man. Vert., ed. 2d, 359: Salmo 
siscowet Giinther vi, 123.) 


*Jordan, Man. Vert. ed. 2, 1878, 356: type Salmo namaycush Walbaum. (Crista, crest; 
vomer, vomer. ) 
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Var. siscowet (Agassiz) J. & G.—Siscowet Salmon. 

Body short and deep, covered with thick skin, there being an exces- 
sive tendency to the development of fatty tissue. Head very short and 
deep, its upper surface broad and short, covered by a skin so thick as 
to completely hide the bones; no distinct median carina. Mouth very 
large, its gape narrower than in S. namaycush. Teeth weaker than in 
S. namaycush; supplemental bone also shorter and broader. Maxil- 
lary a little more than half the length of the head. Caudal fin well 
forked. Scales rather small, about 175 in the lateral line. Coloration 
as in S. namaycush, but usually paler; fin-rays the same. Lake Supe- 
rior; abundant, but not yet found elsewhere. Very close to the preced- 
ing, but differing in the shortness and breadth of the bones of the head 
and in the extreme fatness of the flesh. It is probably a local variety 
rather than a distinct species. 

(Salmo siscowet Agassiz, Lake Superior, 1850, 333.) 

**Vomer without raised crest, the chevron only being toothed; red-spotted. (Sal- 


velinus. ) 
a Hyoid bone with a narrow median band of teeth (sometimes lost). 


510. S. oquassa (Grd.) Gill & Jor.—Oquassa Trout; Blue-back Trout. 


Body elongate, considerably compressed, less elevated than in the 
other species of this genus, the dorsal outline regularly but not 
strongly curved. Head quite small, much smaller than in any other 
of our trout, its upper surface flattish. Mouth quite small, the maxil- 
lary short and moderately broad, scarcely extending to the posterior 
margin of the eye. Eye large, 34 in head. Jaws about equal. Scales 
small, those along the lateral line somewhat enlarged. Pectoral and 
ventral fins not elongate; caudal fin well forked, more so than in the 
other species. Preopercle as in S. fontinalis, but the lower limb more 
developed; opercles without concentric strie. Coloration dark blue, the 
red spots small and round, much smaller than the pupil, usually confined 
to the sides of the body; sides with traces of dark bars; lower fins varie- 
gated, as in S. fontinalis. Head 5; depth 5. D.10; A.9. Lat. 1. 230; 
gill-rakers about 6411. L.12 inches. Smallest and handsomest of our 
trout, as yet known only from the Rangeley Lakes, in Western Maine. 

(Salmo oquassa Girard, Proc. Acad. Nat. Sci. Phila. 1854, 262: Salmo oquassa Giinther, 
vi, 154; Jordan, Proc. U. S. Nat. Mus. i, 81.) 

52. S. maresi (Giinther) Bean. 

Greenish above, sides silvery or deep red, with very small red spots, 

much smaller than the pupil; lower fins deep red, with the anterior 
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margins yellowish white. Body long and slender; head rather small, 
the snout blunt; mouth not large, the maxillary reaching posterior mar- 
gin of orbit in male only; teeth very small; teeth on the middle line of 
the hyoid bone; angle of preopercle much rounded; gill-covers without 
concentrie strie ; pectoral not longer than the head without snout; ven- 
trals not to vent; caudal deeply forked; scales minute. Head 44; depth 
5-6. D.11; A.9; B.11; ceca 28-42; vert.63. L.12 inches. (Giinther.) 
Lakes of Arctic America, Discovery Bay, and Cumberland Gulf. 


(Salmo naresii Giinther, Proc. Zobl. Soc. Lond. 1877, 476, plate; Bean, Bull. U.S. 
Nat. Mus. xv, 135.) 


512. S. arcturus (Gthr.) Gill & Jor. 

Dull greenish, silvery or reddish below; lower fins yellowish ; no red 
spots (on specimens seen). Body rather elongate; head small, the snout 
very obtuse; mouth moderate, the maxillary in the male reaching about 
to posterior margin of orbit; teeth small; a band of hyoid teeth; pre- 
opercle with a distinct lower limb; pectoral little shorter than head, 
reaching more than half way to ventral. Caudal moderately forked ; 
scales minute. Head 44; depth 5; D.11; A.10; B.11; ceca 31-44 
L. 12 inches. Victoria Lake and Floeberg Beach, Arctic America, the 
northernmost Salmonoid known. (G@iinther.) 


(Salmo arcturus Giinther, Proc. Zoél. Soc. Lond. 1877, 294, plate.) 


513. 8. malma (Walb.) J. & G.—Dolly Varden Trout; Bull Trout; Red-spotted 
Trout; Salmon Trout; Malma; Golet. 

Body stout, the back somewhat elevated, deeper and less compressed 
than in S. fontinalis. Head large, snout broad, flattened above. Mouth 
large, the maxillary reaching past the eye. Eye 45 in head. Fins 
short; the caudal fin slightly forked or almost truncate; adipose fin 
usually large; in large specimens its length is twice that of the eye. 
General color olivaceous; the sides with round red spots near the size 
of the eye, the back commonly with smaller pale ones, a feature of color- 
ation which distinguishes this species at once from the others; lower fins 
colored as in fontinalis, dusky, with a pale stripe in front, followed by a 
dark one; sea-run specimens silvery, with the spots faint or obsolete; fins 
and back without dark reticulations. Gill-rakers without concentric 
strie. Head 33; depth 4. D. 11; A. 9; scales 39-240-36; pyloric 
ceca large, 45-50; gill-rakers about 8+12 as in others. L. 15 inches. 
Streams west of the Cascade Range, from Northern California to Alaska 
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and Kamtschatka, generally abundant northward, descending to the 
sea, where it reaches a weight of about 12 pounds. 


(Salmo malma Walbaum Artedi, Pisce. 1792, 66: Salmo callarias Pallas Zoogr. Rosso- 
Asiat. ili, 353, 1811-31: Salmo callarias Giinther, vi, 143: Salmo spectabilis Girard, Proc, 
Acad. Nat. Sci. Phila. 1856, 218: Salmo parkei Suckley, Ann. Lye. Nat. Hist. N. Y. 1861, 
309: Salmo campbelli Suckley, Ann. Lyc. Nat. Hist. N. Y. 1861, 313: Salmo parkii, lordii, 
and campbellii Giinther, vi, 121, 148, 149: Salvelinis spectabilis Jordan, Proc. U. S. Nat. 
Mus. i, 7Y, 1878: Salmo tudes Cope, Proc. Amer. Phil. Soc. Phila. 1873: Salmo bairdii 
Suckley, Ann. Lyc. Nat. Hist. N. Y. 1861, 309: Salmo bairdii Giinther, vi, 121; Salve- 
linus bairdi Jordan, Proc. U. 8. Nat. Mus. i, 82.) 


aa. Hyoid teeth wanting. 


5A. 8. fontimalis (Mitch.) Gill & Jor.—Brook Trout; Speckled Trout. 

Body oblong or elongate, moderately compressed, not much elevated. 
Head large, but not very long, the snout bluntish, the interorbital space 
rather broad. Mouth large, the maxillary reaching more or less beyond 
the eye. Lye large, usually somewhat above the line of the axis of the 
body. Caudal fin slightly lunate in the adult, forked in the young; 
adipose fin small; pectoral and ventral fins not especially elongate. 
Red spots on the sides, rather smaller than the pupil; back mostly 
without spots, more or less barred or mottled with dark olive or black ; 
dorsal and caudal fins mottled or barred with darker; lower fins dusky, 
with a pale, usually orange band anteriorly, followed by a darker one; 
belly in the males often more or less red; sea-run individuals (S. canaden- 
sis Smith, the Canadian “Salmon Trout”) are often nearly plain bright 
silvery; many local varieties distinguished by shades of color also occur. 
Head 45; depth 44. D.10; A. 9; scales 37-230-30; gill-rakers about 
6+11. LL. 18 inches or less. The best known of our trout, abounding 
in all clear, cold streams from Pennsylvania to Dakota and northward 
to the Arctic Circle, southward in the Alleghanies to the headwaters of 
the Savannah, Chattahoochee, Catawba, and French Broad. 


(Salmo fontinalis Mitch. Trans. Lit. & Phil. Soc. N. Y. i, 435: Salmo fontinalis Giin- 
ther, vi, 152, and of nearly all authors: Salmo canadensis* Hamilton Smith, in Griffith’s 
Cuvier, x, 474, 1834 (Canadian “Salmon Trout”): Salmo immaculatus* H. R. Storer, 
Bost. Journ. Nat. Hist. vi, 364, 1850 (Canadian ‘‘Salmon Trout”): Salmo immaculatus 
Giinther, vi, 125: Salmo hudsonicus Suckley, Ann. Lyc. Nat. Hist. N. Y. 1861, 310: 
Salmo hudsonicus Giinther, vi, 153; Jordan, Proc. U. 8. Nat. Mus. i, 81: ? Salmo hearnii 
Rich. Franklin’s Journ. 705.) 


315. 8S. hoodi (Rich.) Gill & Jor. 

Body rather elongate. Maxillary rather strong, straight, extending 
to or beyond hind margin of eye. Preopercle very short, with a very 
short lower limb. Pectoral not reaching half way to ventral; adipose 





*The nominal species canadensis and immaculatus are based on sea-run specimens of 
larger size, the so-called ‘‘ Salmon Trout”, 
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fin very small; caudal deeply forked. Body and caudal fin covered 
with round pale spots of moderate size. B. 12; D. 10; A.9; Lat. 1. 
185. Boothia. (iinther.) 

(Salmo hoodii Richardson, Ross, Voy. Nat. Hist. App. lviii, and in Fauna Bor.-Amer. 
iii, 173: Salmo hoodii Giinther, vi, 150.) 

56. S. rossi (Rich.) J. & G. 

Olive-brown above, the dorsal and caudal similarly colored ; belly 
red; scattered red spots near the lateral line. Rather slender ; snout 
very obtuse; lower jaw remarkably long, with a knob at tip (male). 
About 30 teeth on the tongue. Conspicuous pores on the face bones 
posteriorly. Scales very small, imbedded. Head 5. B. 12-13; D. 13; 
A.11; P.14; V.10. Arctic Ocean, about Boothia Felix. (huchardson.) 
An imperfectly known species. 

_ (Salmo rossit Richardson, Nat. Hist. App.° Ross’s Voy. lvi: Salmo rossii Suckley, 

Monogr. Salmo, 120.) 

517. S. mitidus (Rich.) Gill & Jor. ; 

Body somewhat elongate; head moderate; snout medium. Maxillary 
straight, strong, extending beyond the orbit in the male. Teeth mod- 
erate, 2 or 5 behind head of vomer. Preopercle with the lower limb 
very distinct. Fins well developed; pectoral reaching scarcely half 
way to ventral; caudal fin forked. Head 5. B.11; D.11; A.10; Lat, 
]. 215. Boothia. (Giinther.)’ Perhaps a form of S. stagnalis. 

(Salmo nitidus Richardson, Fauna Bor.-Amer. iii, 171, 1836: Salmo nitidus Giinther, 
vi, 150.) 

518. S. stagmalis (Fabr.) Gill & Jor. 

Body elongate; head of moderate size. Snout elongate, pointed, 
with the lower jaw projecting beyond the upper in adult examples. 
Teeth small. Maxillary elongate, narrow, extending beyond the eye. 
Preopercle very short, with a very short lower limb. Opercle and pre- 
opercle very conspicuously and densely striated, the strive radiating 
from the base of each. Fins much developed, the dorsal much higher 
than long; pectoral very long, reaching more than haif way to ventrals, 
which are also very long; adipose fin very small; caudal well forked. 
D. 11; A.10; Lat. 1. 210; B.11; ceca, 41. Lakes of Greenland and 
Boothia Felix. (Giinther.) 


(Salmo stagnalis Fabricius, Fauna Groenlandica, 1780, 175: Salmo alipes Richardson, 
Nat. Hist. App. Ross’s Voy. lvii, and Fauna Bor.-Amer, iii, 169: Salmo alines Giinther, 
vi, 149.) 


Bull. Nat. Mus. No. 16———21 
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Famity XLVIL—PERCOPSID. 
(The Trout Perches.) 


Body moderately elongate, somewhat compressed, the caudal pedun- 
ele long and slender. Head conical, pointed, naked. Mouth small, 
horizontal; maxillary short, narrow, without supplementai bone, not 
reaching to the large eye; margin of upper jaw formed by premaxilla- 
ries alone, which are short and not protractile. Teeth very small, villi- 
form on premaxillaries and lower jaw only. Tongue short, adherent. 
Gill-membranes separate, free from the isthmus. Pseudobranchiz pres- 
ent. Branchiostegals 6. Gill-rakers short, tubercle-like. Opercle with 
entire edges. Lower limb of the preopercle well developed, the angle 
nearly a right angle, its inner edge with a raised crest. Bones of the 
head cavernous, as in Acerina and Ericymba. Craninm with a raised 
crest, Which does not extend to the occiput. Scales moderate, rather 
thin, adherent, their edges strongly ctenoid. Lateral line continuous. 
Dorsal short, median; ventrals anterior, just in front of the dorsal, 
8-rayed; pectorals narrow, placed rather higher than usual; anal 
small; caudal forked; adipose fin present, small. Stomach siphonal, 
with about 10 well-developed pyloric cceca. Ova rather large, not fail- 
ing into the abdominal cavity before exclusion. Air-bladder present. 
Small fishes of the fresh waters of the cooler parts of America; a sin- 
gle genus, with probably but one species. The group is one of special 
interest, as it combines with ordinary Salmonoid characters the structure 
of the head and mouth of a Percoid, resembling notably the European 
genus Acerina. 

(Percopside Giinther, vi, 207.) 


152.—PERCOPSIS Agassiz. 
Trout Perch. 
(Agassiz, Lake Superior, 1850, 284: type Percopsis guttatus Ag.) 


Characters of the genus included above. (zspzy, perch; ges, appear- 
ance.) 


019. P. guttatus Agassiz. 

Pale olivaceous, a silvery stripe along the lateral line, becoming ob- 
solete forwards; upper parts with obscure round dusky spots made of 
dark points. Head slender and conical. Mouth small, subinferior, 
maxillary not nearly reaching front of orbit. Caudal peduncle long and 

/ 
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slender. Peritoneum silvery. Head 34 in length; depth about 43. D. 
11; A.8; Lat.1.50. L. 6 inches. Spawns in spring. Delaware River 
to Kansas and northward; abundant in the Great Lakes. One of our 
most remarkable fishes. 


(Agassiz, Lake Superior, 1850, 285; Giinther, vi, 207: ? Percopsis hammondi* Gill, 
Proc. Acad. Nat. Sci. Phila. 1864, 151.) 


Orxver N.-—HAPLOML. 


(The Haplomous Fishes.) 


No precoracoid arch. Parietal bones separated by the supraoccipital. 
A symplectic. Opercular bones present. Anterior vertebree unaltered. 
Pharyngeal bones distinct, the superior directed forwards, three or four 
in number, the inferior not falciform. No interclavicles. Mouth with 
teeth. <Air-bladder with a pneumatic duct. Ventral fins abdominal, 
rarely wanting; pectoral fins placed low; dorsal fin more or less pos- 
terior, usually without spines. Head and body usually with cycloid 
scales. No adipose fin. Species chiefly inhabiting fresh water. (dzods, 
simple; dyes, shoulder; in allusion to the want of the precoracoid arch.) 

(Physostomi part (families Lsocide, Umbride, Cyprinodontide and Heteropygii) Giin- 
ther, vi, Vii.) 

ANALYSIS OF FAMILIES OF HAPLOMI. 


a. Margin of upper jaw formed by premaxillaries alone; ovoviviparous. 


b. Vent jugular; premaxillaries scarcely protractile....-.-.-..AMBLYOPSID&, 48. 

bb. Vent abdominal; premaxillaries freely protractile ..---. CYPRINODONTID, 49. 

aa. Margin of upper jaw formed laterally by the maxillaries; premaxillaries not pro- 
tractile. 

c. Jaws not produced; teeth villiform, equal..-.......--...-...-. UMBRID&, 50. 

cc. Jaws produced; teeth cardiform, unequal ........--.....-..-..-ESOCID#, 51. 


Famity XLVIIL—AMBLYOPSID Zi. 
(The Blind-fishes.) 


Body moderately elongate, compressed behind. Head long, de- 
pressed. Mouth rather large, the lower jaw projecting; premaxilla- 
ries long, scarcely protractile, forming the entire margin of the upper 
jaw. Jaws and palatines with bands of slender villiform teeth. Bran- 
chiostegals about 6.  Gill-rakers very short. Pseudobranchix con- 
cealed. Gill- membranes more or less completely joined to the isthmus. 








* Head larger, 34 in length, exclusive of caudal; dorsal higher, the longest ray 43 
in length; anal higher, longest ray 6 in length; pectoral ayaa height of dorsal; 
ventral 53% in length, reaching vent, which is nearer snout than margin of caudal fin, 
Kansas, (Gill.) 
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Head naked, the surface sometimes crossed by papillary ridges. Body. 
with small cyeloid scales, irregularly placed? No lateral line. Vent 
jugular, close behind the gill-openings. Ventral fins smalf or wanting ; 
pectorals moderate, inserted higher than in most soft-rayed fishes; dor- 
sal without spine, nearly opposite the anal; caudal truncate or rounded. 
Cranium without median crest. Stomach coecal, with one or two pyloric 
appendages. Air-bladder present. Ovary single. Some (and probably 
all) of the species are ovoviviparous. In two of the genera the eyes are 
very rudimentary and hidden under the skin, and the body is translu- 
cent and colorless. Fishes of small size, living in subterranean streams 
and ditches of the Central and Southern United States. Three genera 
and four species are “all of the family yet known, but that others will be 
discovered, and the range of the present known species extended, is very 
probable. The ditches and small streams of the lowlands of our south- 
ern coast will undoubtedly be found to be the home of numerous indi- 
viduals, and perhaps of new species and genera, while the subterranean 
streams of the central portion of our country most likely contain other 
species.” (Putnam.) 
( Heteropygit Giinther, vii, 1, 2.) 


a. Eyes rudimentary, concealed; body colorless. 


bs Ventral fins: present)22-02--ecs..s2 mec saiawise ove ces soe rescee AMBLYOPSIS, 153. 
bb: Vientral fins obsolete: s=.-8- scones sec eo elene cee ne neces TYPHLICHTHYS, 154, 
aa. Eyes developed; body colored ; ventrals obsolete ...--..----- CHOLOGASTER, 155. 


153.-AMBLWOPSIS DeKay. 
(DeKay, New York Fauna, Fish. 1842, 187: type Amblyopsis speleus DeKay.) 
yes rudimentary, concealed under the skin. Surface of head crossed 
by vertical tactile ridges. Gill-membranes fully jomed to isthmus. Ven- 
tral fins present, quite small, close to anal. Colorless fishes of small 
size, inhabiting the cave-streams in the limestone regions of the West- 
ern States. (ayfds, obtuse; dis, vision.) 


520. A. spelaeus DeKay. 

Colorless. Mouth comparatively large, the length of its cleft about 
equal to base of dorsal. Pectorals reaching front of dorsal; caudal 
long, rather pointed. One pyloric cecum. Head 3 in length; depth 
44. D.9; A.8; V.4; P.11. L.5 inches. Subterranean streams of 
Kentucky and Indiana. 

(DeKay, New York Fauna, Fish. 187; Giinther, vii, 2; Putnam, Amer. Nat. 1872, 
30, fig.) 

154.—-TYPHLICHTMYS Girard. 
(Girard, Proc. Acad. Nat. Sci. Phila. 1859, 62: type Typhlichthys subterraneus Grd.) 

This genus differs from Amblyopsis only in the absence of the ventral 
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‘fins. The species are of smaller size, and are found in the same waters. 
(zugdcs, blind; 770s, fish.) ® 
521. T. subterrancus Grd. 

Colorless. Head rather blunter and broader forwards than in A. 
speleus. Mouth smaller, its cleft shorter than base of dorsal. Pecto- 
rals scarcely reaching dorsal. One pyloric cecum. D. 7 or 8; A. 7 
or 8. L.2 inches. Subterranean streams ot Kentucky, Tennessee, and 
Alabama. 

(Girard, Proc. Acad. Nat. Sci. Phila. 1859, 62; Putnam, Amer. Nat. 1872, 30, fig.) 


155.—_CHOLOGASTER Agassiz. 
(Agassiz, Amer. Journ. Sci. Arts, xvi, 135, 1853: type Chologaster cornutus Ag.) 

This genus has the general characters of Amblyopsis, but differs in 
the absence of ventral fins and in the fully developed condition of the 
eyes, which are small and lateral. The species are not pellucid, but 
colored like ordinary fishes. No papillary ridges. Pyloric cceca 2. 
Ditches and cave-streams. (zwdvs, maimed; yacr7p, belly; in allusion 
to the abortive ventrals.) 


522. C. cornutus Ag. 

Yellowish brown, dark above; sides with three dark longitudinal 
stripes, becoming dots on the tail; middle rays of caudal fin dark; 
fins otherwise uncolored. Mouth moderate, oblique, the maxillary not 
extending to the eye. Pectorals reaching nearly to front of dorsal, 
perfect, small. Snout with two horn-like projections. Head 31; depth 
43. D.8or9; A.8or9. LL. 2} inches. Ditches in a rice-field, Wacca- 
maw, S.C. (Putnam.) 

(Agassiz, Amer. Journ. Sci. Arts, 1853, 135; Giinther, vii, 2; Putnam, Amez. Nat. 
1872, 30.) 
| 523. C. agassizi Putnam. 


Uniform light brown; fins somewhat speckled. Head 4 in body, its 
length scarcely greater than the greatest depth. Pectorals reaching 
little more than half way to front of dorsal. D.9; A. 9. LL. 14 inches. 
(Putnam.) Subterranean streams in Tennessee and Kentucky. 

(Putnam, Amer. Nat. 1872, 30, fig.) 

A specimen of Chologaster obtained by Prof. 8S. A. Forbes in a cave- 
stream of Southern Illinois does not agree well with either of the above 
species. The following description has been furnished us by Professor 
Forbes: 


The head is 74™™ long, and the body, without head or tail, 19™™, Head in length, 
therefore, 34 times. The eye is above and well behind the maxillary, and goes about 
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6in head. The pectoral reaches half way to the dorsal. The color is precisely as de- 
scribed for cornutus, except that the middle stripe is decidedly paler than the ground 
color of the body, but darker on the heafl, the change being abrupt at the opercular 
margin. The caudal fin is dark brown, with several vertical rows of white specks or 
blotches running across the rays. The anterior part of the dorsal is similar in color, 
but paler. Total length a trifle over an inch. A scale from the region mentioned by 
Putnam is similar to that of agassizi, but with 5 or 6 concentric lines and 3 radiating 
furrows. 

The specimen thus agrees with cornutus in position of eye and plan of markings, 
with agassizi in length of pectorals and structure of scales, is intermediate in length 
of head, and agrees with neither in color of caudal and dorsal and tint of middle 
band. (Sorbes, in lit. November 4, 1880.) : 


Famity XLIX.—CYPRINODONTID &. 
(The Cyprinodonts.) 


Body oblong or moderately elongate, compressed behind, depressed 
forwards, covered with rather large cycloid scales, which are adherent 
and regularly arranged. No lateral line. Head scaly, at least above. 
Mouth terminal, small, the lower jaw usually projecting ; margin of the 
upper jaw formed by the premaxillaries only; premaxillaries strong, 
extremely protractile. Teeth incisor-like or villiform, sometimes present 
on the vomer, but usually in the jaws only; lower pharyngeals sepa- 
rate, with cardiform teeth. Gillmembranes somewhat connected, free 
from isthmus; gill-rakers very short, thick. Branchiostegals 4-6. 
Pseudobranchie none. Dorsal fin single, inserted posteriorly, of soft 
rays only, rarely with a single spine or a rudimentary spinous dorsal ; 
caudal fin not forked; ventral fins abdominal, rarely wanting; pectoral 
fins inserted low; no adipose fin. Stomach not cecal, without pyloric 
appendages. Air-bladder simple, often wanting. Sexes usually unlike, 
the fins being largest in the males. Most or all are ovoviviparous, 
the young well developed at time of birth. Fresh-water fishes of South- 
ern Europe, Asia, Africa, and America, some of them occurring in bays 
and arms of the sea. They are mostly of small size, and the species are 
very difficult of determination. Genera 30; species about 140. 

(Cyprinodontide Giinther, vi, 299-356. ) 

Nore.—In the following analysis the genera known from Mexico are also included, 


their names being placed in italics. 


* Intestinal canal comparatively short, little convoluted ; teeth mostly fixed; dentary 

bones firmly joined. (Carnivora.) 

a. Anal fin of the male not modified into an intromittent organ. 
b. Teeth incisor-like, notched; insertion of dorsal nearly opposite ventrals. (Cy- 
prinodontina. ) 
c. Teeth in a single series; body short and deep. 

d. Dorsal very long, with 16-18 rays, the first spine-like...JORDANELLA, 156. 
dd. Dorsal short, of 10-11 rays, the first ray small. ........CYPRINODON, 157. 
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bb. Teeth all pointed; ventrals present. (/undulina.) 
e. Teeth in more than one series; air-bladder present. 
f. Dorsal fin comparatively large and well forward, its rays usually more 
than 11 and the first ray usually in front of the 
BU eae eens Sea area yee eas» FuNDULUS, 158. 
Sf. Dorsal fin small and posteriorly placed, its rays usually 7-10, and the 
first ray generally behind the front of the anal. 


Gee ATT RIMES BN tse es awiate wie. je cic ciniinie ote toeie erent ZYGONECTES, 159. 
ec. Teeth in one series; dorsal fin in advance of anal. 
h. Dorsal and anal fins short, each with 9-13 rays..-.--LUCANIA, 160. 


hh. Dorsal and anal fins long, each with more than 20 rays. 
Girardinichthys. 
aa. Anal fin of the male advanced, modified into a sword-shaped, intromittent 
organ. (Anablepina.) 
i. Eye normal (i. e., not divided into two portions by a horizontal 
partition); teeth in bands. 
j. Jaws not produced. 


k. Dorsal fin long, 14-16 rays. ...-..---.-.--- Pseudoxiphophorus. 
kk. Dorsal fin short, 9-10 rays...-----.-.....--.. GAMbuSIA, 161. 
Me DAWA TRUCH DrOdUGEd ae ook ten < cine cttiwke «owas go J Belonesox. 


** Intestinal canal elongate, with numerous convolutions; anal fin in the male usually 
modified into an intromittent organ; dentary bones 
loosely joined; teeth movable. (Limnophaga.) 

l. Teeth all pointed. (Paciliine.) 
m. Teeth in more than one row; dorsal more or less in 
advanee of the anal, greatly enlarged in the male. 
nm. Caudal fin in the male with its lower lobe much pro- 
duced; dorsal fin long, of 12 or more rays. 
Xiphophorus. 
nn. Caudal fin normal, alike in the two sexes. 
o. Dorsal fin long, of more than 12 rays. 
MOLLIENESIA, 162. 
00. Dorsal fin short, of less than 12 rays.. Pascii1a, 163. 
mm. Teeth in a single series; dorsal fin short. 
p. Dorsal inserted in advance of anal. 
Platypecilus. 
pp. Dorsal inserted posteriorly to anal. 
GIRARDINUS, 164. 
Wl. Teeth incisor-like, tricuspid (Goodeing) -...-.--..Goodea. 


156.—_JORDANELLA Goode & Bean. 


(Goode & Bean, Proc. U. S. Nat Mus. ii, 177, 1879: type Jordanella floride G. & B.) 
Body short, deep, compressed. Head short. Mouth small, very pro- 
tractile, the lower jaw the longer; lips full. Jaws each with a single 
_ series of rather broad, wedge-shaped, incisor teeth, the cutting edge of 
which is deeply notched, usually trifid. Branchiostegals 5. Dorsal fin 
: elongate, the number of rays 16-18, the first being a robust spine; in- 
. sertion of dorsal fin behind ventrals, in advance of front of anal, its 
last ray behind the last of anal; dorsal fin not greatly elevated. Anal 
fin shorter and smaller, similar in both sexes; ventral fins small, with 
a scale at base; caudal fin rounded; pectorals short and small. Intes- 


328 CONTRIBUTIONS TO NORTH AMERICAN ICHTHYOLOGY—IV. 


tinal canal rather long; three times length of body. Sexes similar. 
(Dedicated to David S. Jordan.) 


324. J. floridize Goode & Bean. 

Body ovate, short and deep, with elevated back, deep caudal pe- 
duncle, and steep profile. Head moderate, flat and broad between the 
eyes, its profile less steep than that of the back. Eyes large, 34-4 in 
head. Mouth small, anterior, the lower jaw projecting. Scales mod- 
erate, the humeral scale not much enlarged. Dorsal fin inserted mid- 
way between snout and base of caudal, its first ray robust and spine- 
like, grooved behind, longer than the diameter of the eye, and about 
as high as the succeeding soft rays. Fins all rather low, the ventrals 
reaching just past the vent. Scales with strong concentric striex. 
Color olivaceous; sides orange or brassy, with a broad steely-blue 
stripe along each series of scales; 4 or 5 vague, diffuse, black ver- 
tical bars, most distinct in the young, nearly obsolete in the adult; a 
large, diffuse, dusky blotch on the sides, below the dorsal spine; fins © 
mostly dark, the dorsal barred or speckled in the males, nearly plain 
in the females, sometimes a dusky blotch on its last rays; body and 
fins everywhere finely punctulate with black; a dark bar below eye. 
Head 34; depth 2-24. D.I, 16, or I,17; A. 1,11, toI,13; Lat. 1. 25-27; 
L. transv. 11 or 12. LL. 14 inches. Streams of Central and Eastern 
Florida; abundant. The above description from specimens taken by 
Dr. J. A. Henshall in San Sebastian River. The original types were 
from Lake Monroe. Herbivorous, at least in part. 

(Goode & Bean, Proc. U. 8. Nat. Mus. ii, 117, 1879.) 


°457,._CYPRINODON Lacépéde. 
(Lebias Cuvier.) 


(Lacépéde, Hist. Nat. Poiss. v, 486, 1803: type Cyprinodon variegatus Lac.) 

Body very short and stout, the back somewhat elevated.. Mouth 
small. Snout short. Teeth moderate, incisor-like, tricuspid, in a sin- 
gle series. Scales very large; humeral scales usually enlarged. Dor- 
sal fin moderate, inserted in advance of front of anal; its first ray not 
enlarged; anal smaller; ventral fins small. Intestinal canal little 
longer than body. Giil:membranes considerably united, free from the 
isthmus. Chubby little fishes, inhabiting the brackish waters cf 
America, Southern Europe, and Northern Africa; sometimes living in 
hot salt springs. (z5zpiwvos, carp; ca, tooth.) 


Oo 
bo 
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525. ©. variegatus Lac. 

Body short and deep, the back considerably arched. Mouth as in 
the others, small and terminal. Humeral scale 4 times the size of the 
others. Eye longer than snout, 3$ in head, less than interorbital 
space. Origin of dorsal about midway of body, behind ventrals in old 
specimens, rather in advance in the young; males with the dorsal fin 
elevated, but not reaching, when depressed, nearly to caudal. Mule 
fish dusky, with only traces of bars; caudal fin with a dusky bar at 
base and on posterior edge; tips of dorsal and anal dusky; the scales 
in the breeding season with small tubercles. Female olivaceous; sides 
silvery, with darker bars and irregular markings; a dark bar at base of 
caudal; a dark spot on posterior part of dorsal. Head 34; depth 24. 
D. 10; A. 10; seales 25; L. transv. 11. L. ¢ 2$ inches; 2 14 inches. 
Cape Cod to Mexico, in brackish waters, entering streams. 

(Lacépéde, Uist. Nat. Poiss. v., 486: Lebias ovinus DeKay, New York Fauna, Fish. 
215; Giinther, vi, 305: Cyprinodon bovinus B? & G. Proc. Acad. Nat. Sci. Phila. 1853, 
389: Cyprinodon bovinus Girard, U. 8. Mex. Bound. Surv. Ichth. 67: Cyprinodon bovinus 
Giinther, vi, 307: Cyprinodon eximius Girard, Proc. Acad. Nat. Sci. Phila. 1859, 158.) 
526. C. gibbosus Baird & Girard. 

Similar to the preceding, but the body still deeper and the back and 
fins still more elevated; the scales apparently somewhat smaller; anal 
much smaller than dorsal; coloration similar to that of CO. variegatus. 
Head 22; depth 13. D. 10; A. 11; Lat. 1. 28; L. transv. 14. Indi- 
anola, Texas. (Girard.) 

(Baird & Girard, Proc. Acad. Nat. Sci. Phila. 1853, 390; Girard, U. 8. Mex. Bound. 
Surv. Ichth. 67.) 

027. C. latifasciatus Garman. 

Form and dentition of C. gibbosus. Black caudal band much wider; 
a light band from middle of opercle to lower half of caudal; a dark 
band above this, separated by a narrower band of light from the dark 
olive of the back; silvery color of belly separated from the light band 
on the flanks by a short band of brown; fins clouded with brown; cau- 
dal with a narrow dark band across its base and a broad one across its 
extremity. Head 4 in total length; depth 3. D.12; A.11; V. 6; P. 
14; Lat. 1.30; L. transv. 11. Parras, Coahuila, Mex. (@arman.) 

(Garman, Bull. Mus. Comp. ZoGl. viii, No. 3, 92, 1881.) 

5628. C. elegams Baird & Girard. 

30dy more elongate than in any of the preceding; the upper outline 
of the head less depressed, so that the profile is continuous; fins low, 
the dorsal quite small; its rays scarcely extending to the beginning of 
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the caudal peduncle. Bluish black, sides somewhat variegated with 
darker, the males somewhat spotted; edge of caudal fin black in the 
male; a black patch on last rays of dorsal in the female. Head 33; 
depth 2 to 3. D.11; A. 10; scales 26-12. L. 24 inches. Rio Grande. 
(Girard.) 

(Baird & Girard, Proc. Acad. Nat. Sci. Phila. 1853, 389; Girard, U. S. Mex. Bound. 
Surv. Ichth. 66.) 

529, C. califormiemsis Grd. 

‘Tt may be easily distinguished from its congeners in North America, 
by its uniform system of coloration which exhibits neither bands nor 
spots. The general aspect of its body is rather short and deep, except 
in the young which assume a subfusiform appearance. The largest 
specimens which we have examined measure about an inch and a half 
in total length. The head constitutes the fourth of the length, the snout 
being abruptly rounded off. The mouth is, proportionally speaking, 
of medium size, whilst the eye is rather small, subcircular ; its diameter 
entering three times and a half in the length of the side of the head. The 
dorsal fin is higher than long, and superiorly convex ; its interior margin 
being nearer the apex of the snout than the posterior margin of the 
caudal. The anal fin is nearly as large as the dorsal, deeper than long, 
inferiorly convex, particularly upon its posterior half. The caudal is 
posteriorly truncated, nearly linear. The ventrals are small, project 
beyond the vent and reach almost the origin of the anal. The pectorals 
are well developed, rounded off, extending as far as a vertical line drawn 
at the insertion of the ventrals. The rays are: D. 10 +1; A.11; C. 
3, 1,8, 8,1,3; V.7; P.12. The scales are much deeper than long, 
anteriorly truncated and posteriorly rounded off or convex. The color 
is Olivaceous brown, with a dark grayish tint along the back, and a 
golden tint beneath.” (Girard.) San Diego, California. 

(Grd. Proc. Acad. Nat. Sci. Phila. 1859, 157.) 

5630. C. macularius Baird & Girard. 

Apparently very similar to C. variegatus; the female dark above, 
with dark bars on the sides and a dark shade across the dorsal fin; fins 
rather small. Head 3%; depth 2-23. D.10; A. 11; scales 26-9. L.2 
inches. Rio Gila. (Girard.) 

(B. & G. Proc. Acad. Nat. Sci. Phila. 1853, 389; Girard, U. S. Mex. Bound. Surv. 
Ichth. 68.) 
53h. C. carpio Giinther. 

Slenderer than QO. variegatus ; humeral scale scarcely larger than the 
others ; dorsal fin inserted slightly behind ventrals; eye 34 in head, a 
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little shorter than snout; olivaceous, silvery below. Head 3; depth 
23. D.11; A. 10; scales 25-10. “America.” (Giinther.) 
(Giinther, vi, 306.) 
158.—FUNDULUS Lacépéde. 
Killifishes. 
(Hydrargyra Lacépede: Xenisma Jordan.) 
(Lacépede, Hist. Nat. Poiss. v, 37, 1803: type Fundulus mudfish Lacépede = Cobitis 
heteroclita L.) 

Body rather elongate, little elevated, compressed behind. Mouth 
moderate. Jaws, each with two or more series of pointed teeth, usually 
forming a narrow band. Bones of the mandible firmly united. Scales 
moderate. Branchiostegals 4-6. Preopercle, preorbital, and mandi- 
ble with mucous pores. Dorsal and anal fins similar, moderately devel- 
oped or rather large, the dorsal usually inserted in front of the anal. 
Ventrals well developed. Air-bladder present. Sexes differing in 
color, size, and development of the fins, the anal fin in the male nor- 
mal. Intestinal canal short. Species very numerous, mostly Ameri- 
ean, inhabiting fresh waters and arms of the sea. They are the largest 
in size of the Cyprinodonts, and some of them are very brightly colored. 
(Latin fundus, bottom, the supposed abode of the “Fundulus mudfish.”) 

The species may be divided as follows: 


* Dorsal fin beginning in advance of anal. 
t Branchiostegals 6. (HypRARGYRA Lacépéde. ) 
a. Males with dark cross-bars and a black dorsal spot ; females with longitudinal 


SUL POS ses anes ei aiciniet eile salaieicle sisiae le nialalietainciacisie majalis, swampinus. 
aa. Males and females with dark cross-bars ..-.....---- ..++------- similis, zebra. 
aaa. Males without sharp markings, the scales rough in spring; females plain. 

parvipinnis. 


tt Branchiostegals 5. (IF UNDULUS.) 
b. Dorsal long, its rays 16 or 17; body with round black spots, at least in the 
TG Gee ete eee essere fa aaa eines see iniasiaieicioloaiersisieisi=r= seminolis. 
bb. Dorsal moderate, its rays 10-14, 
c, Seales rather small, 40 or more in a longitudinal series, 


d- Cross-bars if present; blacks<-.5 52-22. .sscee- more diaphanus, confluentus, 
dd. Cross-bars silvery. 
CneNee MASI Anta DANO we nee = seis soln esienelmeminae paeinjes slenieine oie menona. 
ce. Teeth in about two series, the outet enlarged. .-..-...-------- adinia. 


cc. Scales large, less than 40 in a longitudinal series, 
jf. Males with 9 or 10 silvery cross-bars; females with black bars; fins 


DL ee eee cence wee ee mine ee acieecnlsocicce nigrofasciatus. 
Sf. Males with silvery spots and bars; females nearly plain olivaceous, 
Ol Wane lula C Kee Oe ea eee telco inisineie hls eora heteroclitus. 
** Dorsal fin beginning above or slightly behind anal; fins high. (XENISMA Jor.) 
g. Branchiostegals 5; spots in regular series -..---.---. .--.catenatus. 


gg. Branchiostegals 4; spots irregular ...........--.-.------ stellifer. 
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* Dorsal fin beginning in advance of anal. 
t Branchiostegals 6. (Hydrarqyra* Lacépéde.) 
a Males with dark cross-bars; females with longitudinal stripes. 
532. F. majalis (Walb.) Gthr.—Killifish ; Mayfish ; Rockyish. 

Body oblong, scarcely elevated, little compressed; head rather pro- 
longed anteriorly, the mouth small, terminal and very oblique; scales 
rather large; dorsal fin moderate; anal fin very high in the males, mod- 
erate in the females; ventrals long in the males, reaching past front of 
anal; eye moderate, shorter than snout and than interorbital space; a 
slight angle formed by the profile, in front of the eye, due to the greater 
flattening of the snout. Male fishes dark olivaceous above; sides sil- 
very or somewhat golden, with about a dozen broad transverse bars of 
the color of the back; posterior part of dorsal fin with a black patch; 
fins yellowish or pale. Females olivaccous above, white below, a narrow 
black band along sides about on the level of the eye and as wide as the 
pupil; below this two similar black bars anteriorly and one posteriorly, 
the upper one being interrupted ; one or two black bars at base of cau- 
dal. Females usually larger than the males. A large specimen taken at 
Beaufort, N. C., supposed to be a male of this species in high coloration, 
showed the following colors in life: Back olive, sides and belly bright 
salmon yellow; lower fins clear yellow; pectorals and anal with some 
dusky; posterior edge of caudal dark; dorsal nearly all black, a large 
black ocellated spot on the last rays; opercles and under parts of head 
with an inky suffusion; cheeks, top of head, and mouth bronze yellow; 
sides with about 18 narrow dusky-vertical bars. Teeth in a broad band; 
an outer row of rather large teeth. Oviduct adnate to first anal ray for 
a short distance. Head 33; depth 4. D. 12; A.10; Lat. 1. 36; L. 
transv. 13. L.. 5-6 inches. Cape Cod to Florida, the largest of our 
Cyprinodontide ; abundant in shallow bays. 

(Cobitis majalis Walbaum, Artedi, Pisce. 12,1792: Lsox flavulus Mitch. Trans. Lit. & 
Phil. Soc. N. Y. i, 439; Giinther, vi, 322: Hydrargyra majalis C. & V. xviii, 207.) 
633. F.swampimus (Lac.) Gthr. 

Very similar to the preceding, but the scales apparently somewhat 
smaller; greenish olive, with a silvery longitudinal band, and 12-15 
blackish vertical streaks.. Head 4; depth 44. B. 6; D. 14; A. 12; 
Lat. 1.43. South Carolina. ( Val.) 

ee swampina Lacépéde, Hist. Nat. Poiss. v, 378; Giinther, vi, 323.) 








A Waeepede, mee Nae Poise v, 378, 1003: type Hydraryira swampina Lac. (vdop, 
water; cpyvpos, silver.) 
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aa. Males and females with dark cross-bars. 
534. F. similis (Baird & Girard) Gthr. 

Body moderately elongate. Head rather pointed and elongate, as 
in F. majalis. Sexes similarly colored; both olivaceous above; the 
sides silvery, with 10-15 dark vertical bars; males with an ocellated 
spot on the last rays of dorsal. Ventral fins short; insertion of dorsal 
midway between front of orbit and end of caudal. Head 34; depth 4. 
D. 11; A.8 or 9; Lat. 1. 33; L. transv. 13. Coast of Texas, ascending 
streams. 

(Hydrargyra similis Baird & Girard, Proc. Acad. Nat. Sci. Phila. 1853, 389: Hy- 


drargyra similis Girard, U. 8. Mex. Bound. Ichth. 68: Fundulus similis Giinther, vi, 323; 
Jordan, Bull. U. S. Geol. Surv. Terr. iv, 400.) 


535. EF. zebra (Girard) Gthr. 

Body elongate, compressed, subfusiform, the back slightly arched. 
Head subpyramidal, very much depressed. Eye 4 in head. Fins mod- 
erate; higher in the males than in the females. Scales smaller than in 
F. similis and more closely imbricated. Olivaceous above, with a black- 
ish spot upon each seale; sides yellowish, with narrow transverse 
black bands or bars, about 16 in number, more conspicuous in the males 
than in the females, and extending from the back to the belly; inter- 
spaces wider than the dark bars. Fins plain. Sexes similar. Head 
a3. D.13; A.14. L.3 inches. Rio Grande in New Mexico. (Girard.) 

(Hydrargyra zebra Girard, Proc. Acad. Nat. Sci. Phila. 1259, 60; Giinther, vi, 324. 
Not of Dekay.) 
aaa. Males without sharp markings; scales rough in spring. Females nearly plain. 
036. F. parvipinmis Girard. 

Male, light olive green, mottled with darker; sides with silvery and 

brassy lustre; lower parts yellow; about 20 short blackish cross-bars 
along middle of sides, broader, plainer, and more closely set behind; 
sides and fins with dark points; upper fins dull olive; lower yellow. 
Female larger, olive green above, sides not barred, with an obscure 
dusky lateral band on caudal peduncle. Fins plain. Fins very high 
in the male, small in the female. Scales large; in the males in spring 
roughened or ctenoid by small granulations and prickles, similar to the 
nuptial excrescences of some Cyprinidae ; fins also rough. Oviduct form- 
ing a sheath at base of first ray of anal. Head 345; depth 33. D. 13; 
A. 11; Lat. 1.358; L. transv. 12. L.4 inches. Coast of California from 
Point Concepcion southward; very abundant in bays and lagoons. 


(Girard, Proc. Acad. Nat. Sci. Phila. 1854, 154; Girard, U. S. Pac. R. R. Surv. x, 
303; Giinther, yi, 319; Steindachner Ichth. Beitriige, v, 155, 1876.) 
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tt Branchiostegals 5. (Fundulus.) 
b. Dorsal long; its rays 16 or 17. 


537. F. semimoliis Girard. 

Body rather stout. Head subpyramidal, the snout tapering. Eye 
41 in head. Dorsal fin high, its origin nearer apex of snout than origin 
of caudal; anal deeper than long. Ventrals not reaching vent. Seales 
deeper than long, of moderate size. Dark brown with large round 
black spots, the spots corresponding to the scales, upon their line of 
intersection. Dorsal and caudal spotted. Head 33; depth 33. D. 17; 
A. 13; V.6, Florida. (Girard.) 

(Girard, Proc. Acad. Nat. Sci. Phila. 1859, 59; Gtinther, vi, 325.) 
bb. Dorsal moderate, its rays 11-14. 

ce. Seales rather small; more than 40 in a longitudinal series. 
d. Cross-bars blackish. 
538. EF. diaphanmus (Le S.) Ag.—Spring Minnow. 

Body rather slender, not elevated, compressed posteriorly. Head 
moderate; quite flat above. Fins not large; dorsal and anal rather 
low; ventrals scarcely reaching vent in the females; somewhat longer 
in the males. General color olivaceous; sides silvery; 15-25 narrow, 
irregular blackish cross-bars on the sides; back always more or less 
spotted with blackish; fins nearly plain. Teeth pointed, the outer 
not much enlarged. Head 4; depth 44. Hye large, 33 in head. D. 
13; A.11; Lat.1.40; L. transv.12. L.4 inches. Coasts, ascending all 
streams to their fountain leads. Abundant in various tributaries of 
the great lakes, Upper Mississippi, west to Colorado, and in ponds and 
streams of the Middle and Eastern States. 


(Hydrargyra diaphana Le Sueur, Journ. Acad. Nat. Sci. Phila. i, 1817,130: Hydrargyra 
multifasciata Le Sueur |. c. 131: Fundulus multifasciatus Giinther, vi, 324, and of most 
writers; Jordan, Proc. Acad. Nat. Sci. Phila. 1877, 67.) 


039. F. comfuemtus Goode & Bean. 

Yellowish, with a longitudinal streak along each row of scales and 
about 14 distinct irregular vertical dark bands. Head low, flat. Snout 
not produced. Interorbital space 2 in length of head, eye 4 in head. 
Origin of dorsal midway between tip of caudal and middle of eye. 
First ray of anal under second of dorsal. Anal higher than long. 
Scales crowded. B. probably 5. Head 34; depth 3%. D.10; A. 10; 
Lat. 1.45. Lake Monroe, Florida. (Goode & Bean.) 

(Goode & Bean, Proc. U. S. Nat. Mus. 1879, 118.) 
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dd. Cross-bars silvery. 
e. Teeth in bands, the outer not enlarged. 
540. F. menoma Jordan & Copeland. 

Body elongate, slightly compressed, not elevated; head long and large, 
rather narrow above, the interorbital space half wider than eye, which 
is 4in head. Dorsal moderate, inserted in advance of the anal, which 
is short and deep; paired fins short; vent midway between eye and base 
of caudal. Color (¢) dark olive brown, with about 16 shining, silvery, 
vertical bands, which are narrower than the dark interspaces; the inter- 
spaces broadest behind; fins plain; teeth pointed, curved, outer little 
enlarged. Head 33; depth 5. D. 12; A. 10; B. 5; scales 48-12. Wi 
34 inches. Rock River, Wisconsin. 

(Jordan & Copeland, Proce. Acad. Nat. Sci. Phila. 1377, 63.) 


ee. Teeth in about two series, the outer enlarged. 


441. F. adinia J. & G. nom. sp. nov. 

Body short, deep, and compressed; head moderate, broad, and flat 
above, the interorbital space rather more than half greater than the 
width of the eye; eye 4 in head; dorsal and anal fins rather large; dor- 
sal inserted almost exactly over front of anal; teeth mostly in two series, 
the outer very strong; vent midway between eye and base of caudal ; 
scales small, closely imbricated. Color olivaceous, with 15 to 20.silver 
cross-bars, almost as wide as the interspaces posteriorly, wider than the 
interspaces anteriorly, extending over the belly and joining their fellows 
on the opposite side; the bands variable, but usually wider and more 
crowded than in F. menona; fins plain. Head 33; depth 4 D. 18; 
A. 11; scales 44-15. L.2 inches. Coast of Texas, ascending streams ; 
our specimens from the Rio Grande. 


? Adinia mullifasciata Girard, Proc. Acad. Nat. Sci. Phila. 1859, 117: Fundulus zebra 
Jordan, Bull. U.S. Geol. Surv. Terr. iv, No. 2, 1878, 664. Not Hydrargyra multifasciata 
Le Sueur, nor Hydrargyra zebra Grd., nor Fundulus zebra Dekay.) 


ec. Seales rather large, less than 40 in a longitudinal series, 
f. Males with 9 or 10 silvery cross-bars; females with black vertical stripes; fins 
plain. 
542. F. migrofasciatus (Le S.) C. & V. 

Body rather short and deep; head rather long and depressed; the 
snout obtuse, a slight angle being formed above the eye; dorsal mod- 
erate, well back; anal short and deep; eye longer than snout, 13 in 
interorbital space, 34 in head. Olivaceous above, silvery below; fins 
in both sexes immaculate; males with 9 or 10 very distinct silvery 
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cross-bars, each about as broad as a scale; females with about as many 
narrow black bars, which do not extend on the back or belly; scales 
punctate. Head 33; depth 4. D.11; A.9; scales 33-11. L. 23 inches. 
(Giinther.) Atlantic coast of United States, not very common. 


(Hydrargyra nigrofasciata Le Sueur, Journ, Acad. Nat. Sci. Phila. 1817, i, 133; 


Storer, Fish Mass, 295; Giinther, vi, 325.) 

ff. Males with silvery spots and bars; females nearly plain olivaceous; fins spotted. 

543. EF. heteroeclitus (L.) Giinther.—Common Killifish ; Mummichog; Salt-water 
Minnow. 

Body thick-set, short and deep; anteriorly broad, posteriorly com- 
pressed, the back elevated ; head rather short, blunt, broad and flat on 
top; eye moderate, about equal to snout, about half the width of inter- 
orbital space and one-fifth of the length of the head; fins moderate, the 
dorsal inserted in males midway between snout and tip of caudal; in 


females farther back; oviduct attached to anterior ray of anal fin, its 


opening near the tip of the ray; teeth in broad bands, pointed, the 
outer series enlarged. Coloration in males dark dull green, the belly 
more or less erange yellow; sides with numerous quite narrow ill- 
defined silvery bars made up of spots, most distinct posteriorly; besides 
these are numerous conspicuous white or yellow spots, irregularly seat- 
tered; vertical fins dark, with numerous small round pale spots; dorsal 
often with a blackish spot on its last ray; anal and ventrals yellow 
anteriorly; under side of head yellow; young males sometimes with 
dark bars. Females nearly plain olivaceous, lighter below, without 
spots or bars, the scales finely punctate; sides sometimes with a few 
faint vertical shades. Head 32; depth 33. D. 11; A. 11; scales 36-13; 
L. 3-5 inches. Maine to Mexico, everywhere very common in brackish 
waters, the most abundant of our Cyprinodontide. Southern specimens 
perhaps reach a larger size (var. grandis) than northern, and some speci- 
mens (var. pisculentus) have the head wider than usual. 


(Cobitis heteroclita L. Syst. Nat.: Esox pisculentus, Mitch. Trans. Lit. & Phil. Soc. N. 
Y. i, 441- Fundulus pisculentus of most American authors: Fundulus zebra Dekay, N. Y. 
Fauna, Fish. 218, 1842: Fundulus grandis Baird & Girard, Proc. Acad. Nat. Sci. Phila. 
1853, 389: Fundulus grandis Girard, U. 8S. Mex. Bound. Surv. Ichth. 69: Fundulus jlori- 
densis Girard, Proc. Acad. Nat. Sci. Phila. 1859, 157: Fundulus pisculentus Storer, Fish. 
Mass. 294; Giinther, Cat. Fish. Brit. Mus. vi, 318.) 


** Dorsal fin beginning directly above or slightly behind anal. (Xenisma* Jor.) 





* Jordan, Bull. Buff. Soc, Nat. Hist. 1876, 142: type Xenisma stellifera Jor. (G€vi0pa, 
a surprise. ) 
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g. Dranchiostegals 5; spots in regular series. 


544. F. catenatus (Storer) Gthr.—Stud-fish. 

Similar in form to F. stellifer, but larger, with lower fins and difter- 
ent coloration; dorsal and anal fins even in the males, falling short of 
the caudal; color bluish or greenish, with a round orange spot (in the 
male) on each seale, thus forming series of regular lines of dots; females 
with smaller brown spots on the scales, also forming lines. Anal 
prickly in spring males. Teeth in broad bands, the outer somewhat 
enlarged. Head 4; depth 44-5. D.14; A.15; Lat. 1.50. L.6or7 
inches. Tennessee and Cumberland Rivers, locally abundant, one of 
the largest and handsomest of the Cyprinodonts. 

(Pecilia catenata Storer, Synopsis Fish N. A. 1846, 430 ; Giinther, vi, 322; Cope, Journ. 


Acad. Nat. Sci. Phila. 1268, 238: Xenisma catenala Jordan, Ann. Lye, Nat. Hist. N. 
Y. 1876, 322.) 


gg. Branchiostegals 4; spots irregular. 


545. EF. stellifer Jordan.—Spoticd Stud-fish. 

Body rather long, somewhat compressed. Head broad and flattened 
above, in the usual fashion. Eye large, about4 in head. Scales closely 
imbricated, deeper than long. Dorsal fin beginning slightly behind 
anal, its last rays in the adult males highly elevated, reaching the 
base of caudal, their height equal to the depth of the body; anal sim- 
ilar, more elevated in front and less so behind, the last rays falling just 
short of caudal; fins lower in females and young; pectorals reaching 
ventrals, the latter to anal in the males. Teeth in a narrow band, the 
outer somewhat enlarged, blunt and curved. Coloration brilliant; livid 
blue above, somewhat silvery below; body and cheeks, with large, 
bright dark orange spots, irregularly placed, not following the rows 
of scales, and not always in the middle of the scales; these spots not 
uniform in size; females with olive-brown spots horizontally, oblong 
and smaller than the orange spots of the males and more regularly 
placed; a blue loral blotch, with a green one below it; a pale yellow 
blotch on the back in front of the dorsal, very conspicuous when the 
first anal ray. Head 33; depth 5. D.13; A.13; V.6; Lat.1.53. L. 
fish is in the water, but fading in spirits. Oviduct not extending on 
3-4 inches. Alabama River, in clear streams and springs; a beautiful 
fish. 

(Xenisma stellifera Jordan, Anu. Lyc. Nat. Hist. N. Y. 1876, 322. 

Bull. Nat. Mus. No. 16 
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159._-ZWGONECTES Agassiz. 
Top Minnows. 
(Micristius Gill.) 
(Agassiz, Am. Journ. Sci. Arts, 1854, 135: type Pecilia olivacea Storer.) 

This genus is closely related to Fundulus, differing chiefly in the small 
size and posterior position of the dorsal, which has usually less than 
ten rays and is commonly inserted behind the front of the anal fin. 
The species are smaller in size than those of Fundulus, and different in 
appearance, so that we feel reluctant to unite the two genera, although 
the technical differences are very slight. From the Old World genus 
Haplochilus, Zygonectes is distinguished by the short anal fin. ‘The fe- 
males of Zygonectes are scarcely distinguishable from those of Gambusia. 
Species all American. Surface swimmers, feeding upon insects. 

(Giyiv, yoke: vijxtnc, swimmer; they being said to swim in pairs.) 

* Body rather elongate. (Zygonectcs.) 
a. Sides without black band. 
546. Z. vrubrifroms Jordan. 

Body moderately stout, little compressed, not elevated, the caudal 
peduncle deep; head rather long, broad between the eyes, flat above; 
eyes large, 34 in head, their range horizontal; mouth rather large. 
Teeth small, nearly even, in a narrow band. Scales moderate. Dorsal 
fin very short and small, placed a little behind the anal or about even 
with it, its position in the males rather more posterior; anal short, high 
in the males; ventrals very small; pectorals small. Color, males dark 
olivaceous, with a dark, bronze-orange spot on each scale posteriorly, 
much as in Fundulus catenatus. Below, these spots are bright orange. 
Faint, narrow vertical, orange bars along the lower and posterior part 
of the body. Vertical fins with orange spots. Jaws and space in front 
of eyes bright orange-red; paired fins dusky. Females almost uniform 
brassy-olivaceous, without evident spots or red markings. Head 3} in 
length to base of caudal; depth 33. D.7or 8; A.Sor9; Lat. 1. 32; 
L. transy. 11 or 12; B.5. UL. 24-3 inches. San Sebastian River, Flor- 
ida, a larger species than most in the genus, and with the dorsal fin less 
posterior. 

(Jordan, Proc. U. S. Nat. Mus. 1879, 237.) 

547. Z%. hemsihalla Jordan. 

Body rather stout, deep and compressed, the profile nearly straight, 
the back little elevated, and the caudal peduncle deep; head moderate; 
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mouth rather large; jaws each with a series of long and rather slender 
canine-like teeth, behind which is a band of small teeth; the canines 
Jarger in the lower jaw; eye large; scales rather large; dorsal fin short 
and high, inserted slightly behind the anal in the males, exactly opposite 
it in the females; caudal large; anal fin larger and rather lower than 
dorsal; ventrals quite small; pectorals moderate. General color oliva- 
ceous; sides covered, especially posteriorly, with rather large, irregu- 
larly placed orange spots, which also extend on the vertical fins; dorsal 
dusky, with a dark bar; head without red; caudal and anal more or 
less yellow; females obscurely marked; young with diffuse greenish 
vertical bars. Head 34 in length to base of caudal; depth 4. B. 5; 
D.7or8; A.100r11; Lat.1.33; L.transv. 10. LL. 3-4 inches. San 
Sebastian River, Florida. The largest species of the genus, looking 
like a Fundulus. 
(Jordan, Proc. U. S. Nat. Mus. 1879, 327.) 


548. Z. tunis (Cope) Jor. 

General form of Z. notatus ; lower jaw somewhat projecting; external 
series of teeth in both jaws enlarged; eye large, 34} in head. Olive gray, 
seales with ochre borders; fins yellow, broadly edged with crimson. 
Head 44; depth 5. D.10; A. 13; scales 29-10. lL. 24 inches. Rivers 
of Colorado. (Cope.) 

(Haplochilus floripinnis Cope, Zoi). Lieut. Wheeler’s Expl. W. 100th Mer. v, 695, 1876. 


549. @. limeatus Garman. 

Brownish, finely punctulate with brown; white below; lips, top of 
head, and a line along middle of back dark; tail with faint transverse 
bands. Moderately stout, compressed. Crown flat. Hye large, as 
long as snout, 12 in interorbital width. Lower jaw slightly longer. 
Outer teeth long, slender, curved. First ray of dorsal almost opposite 
first of anal, one-third the distance from base of caudal to front of eye; 
caudal truncate. Head nearly 3; depth 44. D.11; A.14; V.6; P.15; 
Lat. 1.36; L. transv. 12. Northeastern Wyoming. (Garman.) 

(Garman, Bull. Mus. Zool. viii, No. 3, 88, 1881.) 


aa. Sides with a broad, dark lateral band; fins plain or speckled. 


550. Z%. motatus (Raf.) Jor.—Top Minnow. 

Body rather slender, compressed behind. Head low, depressed, and 
rather elongate, the snout somewhat produced, the lower jaw scarcely 
projecting; interorbital space broad, its width about half length of 
head; eye large, less than snout, about 3 in head. Fins moderate, the 
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dorsal and anal elevated in the males. Teeth in a broad band, the 
outer series considerably enlarged and canine-like. Coloration brown- 
ish olive, with a broad, dark purplish-black lateral band running from 
tip of snout through eye to base of caudal; darker in males than in 
females; young specimens have the edges of the band serrated; a few 
series of small black dots along the sides of the back; dorsal, caudal, 
and anal fins dotted with black; top of head with a conspicuous trans- 
Jucent spot in life; concentric striz on scales, strong. Head 4; depth 
44, D. 9; A. 11; scales 34-11. L. 2-34 inches. Michigan to Alabama 
and Texas, generally abundant in ponds and canals. 


(Semotilus ? notatus Raf. Ich. Oh. 1820, 85: Pacilia olivacea Storer, Synopsis, 178: 
Fundulus tencllus B. & G. Proc. Acad. Nat. Sci. Phila. 1853, 389: Zygonectes pulchellus 
Girard, Proc. Acad. Nat. Sci. Phila. 1859, 60: Fundulus aureus Cope, Proc. Acad. Nat. 
Sci. Phila. 1855, 78: Haplochilus pulchellus Giinther, vi, 314: Haplochilus aureus Giin- 
ther, vi, 315; Jordan, Man. Vert. 264.) 


** Body short and deep. (Micristius Gill.) 
ool. &. atrilatus Jordan & Brayton. 


Body short and stout, compressed, especially posteriorly. Head 
moderate, broad and flattened above. Dorsal fin well back, moderately 
high; anal fin rather larger; paired fins small. Coloration dull olive; 
no stripes or bars; scales slightly dark-edged; a large jet-black blotch 
on each side just above and somewhat in front of the vent, due to the 
black peritoneum showing through the translucent sides; dorsal and 
anal fins speckled. Teeth small, the outer little enlarged. Head 4; 
depth 4. D. 8; A. 8; scales 30. L. 13 inches. Neuse River, North 
Carolina. 

(Jordan & Brayton, Bull. U. S. Nat. Mus. xii, 1878, 84.) 


552. Z&. melamops (Cope) Jor. 


Body rather short and deep. Head broad; eye as long as snout, 
34 in head, 2 in interorbital width; teeth in a band, the outer series 
scarcely enlarged. Fins short. Yellowish brown; scales darker edged ; 
body without distinct longitudinal stripes or bars; belly golden;.a very 
conspicuous jet-black spot just below the eye, and confluent with it in 
the adult; dorsal and caudal fins with series of black dots; caudal very 
large. Head 33; depth 3. D. 7; A. 9; scales 28-7. lL. 23 inches. 
Neuse River (Cope) to Southern Illinois (Yorbes) and Mississippi (Hay), 
locally abundant. 


(Hap»lochilus melanops Cope, Proc. Amer. Phil. Soc. 1870, 457; Jordan, Bull. Ill. Lab. 
Nat. Hist. ii, 52, 1878; Hay, Proc. U. S. Nat. Mus. 1880, 501.) 


Oe ee ee ie res 
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553. Z. dispar * Agassiz. 

Body short and deep, much compressed. Head short and very broad, 
the flat interorbital space being two-thirds of its length, and barely twice 
the diameter of the eye; the distance between the eyes above greater 
than the distance between them below. Snout broadly rounded. I*ins 
moderate; dorsal much smaller than anal. Outer series of teeth some- 
what enlarged. Coloration pale olive, bluish in life; a very distinct 
brownish line along the edges of each row of scales, appearing wavy or 
serrated as it follows the scales; about 10 of these longitudinal stripes 
are present; males with the lines interrupted, appearing as series of 
dots and further marked by about 9 dark cross-bars; adults with a dark 
blotch below the eye, sometimes confluent with it. Oviduct free from 
anal, Head 33; depth 3. D. 7; A.9; scales 35-10. LL. 24 inches. 
Lakes and sluggish streams from Ohio to Iowa. 

(Agassiz, Amer. Jour. Sci. Arts, 1854, 353; Jordan, Proc. Acad. Nat. Sci. Phila. 


1877, 67.) 
504. Z. brachypterus Cope. 

‘¢ Base of the first dorsal ray behind the vertical line equally dividing 
the base of the anal; ventrals not reaching base of anal. Scales large. 
Head wide, with overhanging supercilia; interorbital width twice the 
diameter of the orbit, which enters the length of the head 23 times. 
Color uniform olivaceous, the scales with brown edges; cheeks silvery; 
no spots on the head. Body stout. Head 44. D. 7; A. 8 Scales 
30-9. Length 2.” (Cope, MSS.) Trinity River and other streams in 
Texas. 





* Professor Agassiz, Amer. Journ. Sci. Arts, 1854, 353, mentions three more species of 
this genus, which have not since been recognized, besides two (Z. lateralis and Z. zona- 
tus) which are evidently identical with Z. notatus, and another, Z. lineolatus, which 
Professor Putnam informs us is identical with Z. nottii. 


Z. nottit Agass. 

‘«The darker continuous longitudinal lines alternate with fainter interrupted ones. 
Males with distinct transverse bands; dark olive above, fading upon the sides; sil- 
very below. Operculum, throat, and space in advance of the eye orange color.” Mo- 
bile, Ala. 


Z. guttatus Agass. 


“A large dark spot upon the centre of each scale on the back and sides, forming 
longitudinal rows of disconnected dots. The transverse bars of the male are much 
narrower and nearer together than in Z. lincolatus (nottii). Dark olive above, fading 
upon the side. Abdomen silvery.”? Mobile, Ala, 


Z. hieroglyphicus Agass. 
“Anterior and upper parts of the body sprinkled with dark dots, passing into longi- 


tudinal rows backwards. Light olive above; silvery on the sides and below.” Mo- 
bile, Ala. 
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ao55. 2%. sciadiems (Cope) Jor. 

Body short and stout. Eye equal to snout, 34 in head, 12 in inter- 
orbital space. Fins small. Coloration uniform olivaceous, without spots 
or lines. Head 34. D.10; A. 12; scales 39-13. L.2inches. Platte 
River. (Cope.) 


(Fundulus sciadicus Cope, Proc. Acad. Nat. Sci. Phil. 1865, 78: Haplochilus sciadicus 
Giinther, vi, 316.) 


556. Z. clarysotus (Giinther) Jor. 

Head depressed anteriorly. Snout shorter than the eye, which is 34 
in head and 14 in interorbital space. Fins moderate. Light olive- 
colored, with narrow, dark, vertical streaks on the sides; caudal with 
bands of brown dots. Head 34; depth4. D.9; A. 11; scales 34-12. 
Charleston, 8. C. (Giinther.) 

(Haplochilus chrysotus Giinther, vi, 317.) 
d57. BZ. Zonmmtwus (Mitch.) Jor. 

Liye large, 25 in head. Dorsal almost reaching the caudal, which is 
lanceolate. Sides with 12 black cross-bars ; dorsal and anal dotted with 
black; other fins immaculate. D.7; A. 10. Head 43 in total length. 
South Carolina. (Giinther.) 


(? Esox zonatus Mitch. Trans, Lit. & Phil. Soc. i, 443: Fundulus zonatus C. & V. xviii, 
196: Haplochilus zonatus Giinther, vi, 316.) 


508. Z%. cimguiatus (C. &. V.) Jor. 

Anal rather larger than dorsal; sides with ten or twelve broad, well- 
defined, vertical dark bars, nearly as broad as their interspaces; dorsal 
with a large black spot posteriorly, immediately in front of which is a 
white one; other fins immaculate. D. 8; A. 9. Head 33. Coast of 
New Jersey. (iinther.) 


(Pundulus cingulatus C. & V. xviii, 197 (D. 8; A.10): Hydrargyra lucie Baird, Ninth 
Smithsonian Rept. 1855, 344: Haplochilus lucie Giinther, vi, 316.) 


160.—LUCANIEA Girard.* 
(Girard, Proc. Acad. Nat. Sci. Phila. 1859, 118: type Lucania venusta Grd.) 

Mouth moderate, the snout not produced; both jaws with a single 
series of conical teeth. Scales rather large. Dorsal and anal rays in 
moderate number, the dorsal in advance of the anal; anal fin not 
modified in the males. Very small fishes. (A coined name without 
meaning.) 


*GIRARDINICHTHYS Bleeker. 


(Limnurgus Giinther. ) 
(Bleeker, Cyprin. 1860, 481: type Girardinichthys innominatus. ) 


Body stout. Mouth small, the upper jaw very protractile. Teeth small, subcylin- 
drical, in a single series ineach jaw. Scales rather small. Dorsal and anal fins long, 
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559. L. venusta Grd. 

Body oblong, much as in Zygonectes. Dorsal midway ot body, mod- 
erately elevated, much in front of anal. Snout rather pointed. Brown- 
ish, slightly spotted. Head 33; depth 34. D. 13; A. 11; Lat. 1. 27. 
L. 14 inches. Indianola, Tex. (Girard.) 

(Limia venusta Girard, U. S. Mex. Bound. Surv. Ichth. 71, 1859; Girard, Proc. Acad. 
Nat. Sci. Phila. 1859, 118; Giinther, vi, 310: Lucania afinis Girard, Proc. Acad. Nat. 
Sci. Phila. 1859, 118.) 

560. L. parva (B. & G.) Bean * 

Form elongated. Head less than one-fourth the length (with the 
caudal). Eye 3 in head. Coloration plain. D. 10; A. 10; V. 6; L. 
transv. 8. Very small. Long Island. (Giinther.) 

(Cyprinodon parvus B. & G. Ninth Smithsonian Report, 1855, 345: Cyprinodon par- 
vus Giinther, vi, 307.) 

561. L. goodei Jordan. 

Body elliptical, rather elongate, the back considerably elevated to a 
point just in front of the origin of the dorsal fin; the caudal peduncle 
rather deep and compressed. Head short, comparatively narrow, and 
bluntly pointed. Mouth small, terminal; both jaws with rather large 
conical canine-like teeth, apparently in a single series. Eye large, near 
the middle of the side of the head, its diameter contained 24.to 2? times 
in the length of the head, about equal to the width of the interorbital 
space. Scales large, their exposed surfaces higher than long, in about 

30 (29 to 32) longitudinal and 7 vertical series; humeral scale like the 
others. Fins large, especially in the males; origin of dorsal about mid- 
way between snout and base of caudal, conspicuously in advance of 
anal; height of dorsal fin in the males two-thirds the length of the head, 
about equal to the length of the base of the fin; anal fin similar and 
nearly as high and long, beginning nearly under the middle of the 
dorsal; caudal moderate, subtruncate; ventrals long, in the males 








each with 20 or more rays, nearly opposite each other; anal fin not modified in the 
male. Intestinal canal short. Mexico. (Girardinus; 72y0vs, fish.) 


G. innominatus Bleeker. 


Head thick, the snout obtuse, the mandible being directed vertically upward; neck 
arched so that the upper profile of the head is concave. Eye 5 in head, 4 the width 
of interorbital space. Olivaceous, with brown cross-bands, which are sometimes 
confluent. Head 4; depth 3}. D. 20; A. 22; Lat. 1.44. Vicinity of city of Mexico. 
( Giinther. ) 

(Lucania sp. Girard, Proc. Acad. Nat. Sci. Phila. 1859, 114; Bleeker, Cyprin. 484: 
Linnurgus variegatus Giinther, vi, 309.) 

*Dr. Bean informs us that this species, the types of which he has examined, 1s a 
Lucania. 
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reaching the front of the anal, in the females reaching the vent; pecto- 
rals reaching past front of ventrals in both sexes. Color olivaceous, 
the scales with dark edgings; a very distinct black band in both sexes 
running through eye and snout straight to the base of the caudal, 
where it ends in a round black spot; this band is about as wide as a 
series of scales, although developed on parts of two series; a conspicu- 
ous black band in both sexes along the lower edge of the caudal pedun- 
cle, from the root of the caudal to the vent, dividing and passing on 
each side of the anal fin; fins in the female plain; in the male, basal 
half of dorsal and anal jet black, outer half pale with a black edge; 
pectorals and especially ventrals also dark-edged; caudal fin faintly 
mottled; vertical fins with more or less red in life. Head 45 depth 44. 
D.9; A.9. L.14inches. Arlington River, Florida, a tributary of the 
Saint John’s. , 
(Jordan, Proc. U. 8. Nat. Mus. 1879, 240.) 


161.—GAMBUSEA Poey.* 
(Heterandria Agassiz. ) 


(Poey, Mem. Cuba, i, 382, 1851: type Gambusia punctata Poey, from Cuba.) 
Body moderately elongate. Mouth medium; both jaws with a band 
of conical teeth; snout not produced; the lower jaw prominent. Eyes 





* PSEUDOXIPHOPHORUS Bleeker. 


(Peciliodes Steindachner. ) 


(Bleeker, Ichthyol. Ind. Prodr. Cypr. 1860, 483: type Xiphophorus bimaculatus Heckel.) 
This genus has the general characters of Gambusia, differing in the larger size of 

the dorsal fin, which has 14-16 rays instead of 6-10. Mexico. (wevdos, false; Xipho- 

phorus. ) 

* Anal process ending in a small hook. 


P. bimaculatus (Heckel) Giinther. 


Each scale with a brown crescent; a black spot behind upper end of gill-opening, 
and a round blackish spot on upper half of root of caudal. Head 44; depth 4}. B. 6; 
D. 14; A. 10; scales 29-8.+ L. 4inches. Mexico. (Giinther.) 

(Xiphophorus bimaculatus Heckel, Sitzgsber. Akad. Wiss. Wien, 1848, 169; Giinther, 
vi, 332.) 

** Anal process without hook. 


P. reticulatus Troschel. 


Coloration as in the preceding; caudal fin entirely blackish. Depth 6 in total 
length. D.16; A. 8. Mexico. (Giinther.) 
(Troschel, Miiller’s Reise Mexico, iii, App. 104; Giinther, vi, 333.) 


BELONESOX Kner. 


(Kner, Sitzgsber. Akad. Wiss. Wien, 1860, xl, 419: type Belonesox belizanus Kner.) 
Cleft of the mouth much developed laterally, the jaw bones being much produced. 
The intermaxillaries form together an elongate triangular plate, but are not anchy- 
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normal. Scales large. Dorsal and anal fins both rather short, the ana] 
more or less in advance of the dorsal; anal fin of the male modified into 
a long intromittent organ, and much advanced. Intestinal canal short. 
Branchiostegals 6. Small fishes inhabiting the fresh waters of Mexico, 
Cuba, and the Southern States. The numerous species are imperfectly 
known. : 


(“The name owes its etymology to the provincial Cuban word Gaimbusino, which 
signifies nothing, with the idea of a joke or farce. Thus one says ‘to fish for Gambu- 
sinos’ when one catches nothing.”—Poey.) 


562. G. patruelis (B. & G.) Girard. 

Snout broad, subspatulate, the lower jaw projecting. Eye longer 
than snout, 3 in head, 14 in interorbital space. Anal process in ¢ 
longer than head, not curved at its extremity. Caudal peduncle rather 
elongate. A faint dark line across upper part of trunk; sometimes 
series of dark dots on sides of body; an oblique dark band below orbit; 
caudal with dark spots; coloration sometimes uniform. Head 33; 
depth 4. D.8; A. 9; scales 32-8. South Carolina to Mexico; abun- 
dant in lowland streams. 


(Heterandria holbrooki Agassiz MSS.: Gambusia holbrooki Girard, Proc. Acad. Nat. 
Sci. Phila. 1859, 61: Gambusia holbrooki Giinther, vi, 334: Heterandria patruclis B. & 
G. Proce. Acad. Nat. Sci. Phila. 1853, 390; Girard, U. S. Mex. Bound. Surv. Ichth. 72.) 


563. G. humnilis Giinther. 

Slender; anal larger than dorsal, and much anterior to it. Olive; 

dorsal and caudal with narrow blackish cross-bars. Head 44. D. 6; 
A.9. Matamoras. (Girard.) 

(Gambusia gracilis Girard, Proc. Acad. Nat. Sci. Phila. 1859, 121, preoccupied ; 
Giinther, vi, 335.) 

564. G. arlingtomia Goode & Bean. 

Uniform brownish olive; fins with a few blackish dots. Snout 
broad. Lower jaw projecting. Eye longer than snout, 3 in head. Dor- 
sal inserted midway between posterior margin of eye and tip of tail. 
Pectorals reaching ventrals; ventrals to vent. Head 34; depth 4. D. 
9; A.11; V.6; Lat.1. 33; L. transv. 11. Arlington River, Florida; 
known from females only, and very likely a Zygonectes. 

(Goode & Bean, Proc. U. 8. Nat. Mus. 1879, 118.) 


losed together. Mandible long, somewhat prominent; both jaws with a broad band 
of cardiform teeth. Scales rather small. Anal in advance of dorsal, modified in the 
male into an intromittent organ. Branchiostegals 6. Intestinal canal short. Car- 
nivorous. Mexico, (Belone; Esox.) 


B. belizanus Kner. 


Slender. Olivaceous; sides with series of brown dots; a black spot at root of caudal. 
Head 3; depth 54. D.9; A. 10; scales 60-18. Mexico and Central America. (/tner.) 
(Kner, 1. c.; Giinther, vi, 333.) 
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565. G. affinis (B. & G.) (rd. 

Body moderately stout. Dorsal and anal fins similar in size and 
shape, the latter not much advanced. Coloration plain; dorsal and 
caudal dotted with black. Head 4; depth 3%. D. 6; A.8 Texas. 
(Girard.) 


(Heterandria afinis B. & G. Proc. Acad. Nat. Sci. Phila. 1853, 390; Girard, U. S. 
Mex. Bound. Surv. Ichth. 72; Giinther, vi, 336.) 


566. G. nobilis B. & G.* 


Body very deep, elevated in front of dorsal. Anal much smaller 
than dorsal. Ventrals very small. Coloration plain. Head 34; depth 
o¢. D.8; A.7. L. 245 inches. Texas. (Girard.) 

(Heterandria nobilis B. & G. Proc. Acad. Nat. Sci. Phila. 1853, 390; Girard, U.S. 
Mex. Bound. Surv. Ichth. 71; Giinther, vi, 335.) 

(Two other species from the Rio Grande region, G. speciosa and G. senilis, are briefly 
and probably unrecognizably described by Girard, Proc. Acad. Nat. Sci. Phila. 1859, 
121). 


162.—MOLLIENESIA Le Sueur.t 


(Limia Poey.) 


(Le Sueur, Journ. Acad. Nat. Sci. Phila. ii, 1821, 3: type Mollienesia latipinna Le 
Sueur.) 


Body rather stout. Mouth small; mandible very short, its bones not 
united, the dentary being movable; both jaws with a narrow band of 
small teeth, besides an outer series of long, slender, movable teeth, 
which are curved and slightly compressed, placed on the outer edge of 
the jaw. Branchiostegals usually 5. Seales rather large. Anal fin 


*G. gracilis (Heckel) Gthr. 

Anal process twice as long as head; the extremity bent. A dark band from upper 
end of gill-opening to the caudal, Head 4; depth 4. D. 8; A. 9; scales 29-7. Ori- 
zaba, Mexico. (Giinther.) 

(Xiphophorus gracilis Heckel, Sitzgsber. Akad. Wiss. Wien, 1848, i, pt. 3, 300; Giin- 
ther, vi, 336.) 

tXIPHOPHORUS Heckel. 
(Heckel, Sitzgsber. Akad. Wiss. Wien, 1848, i, pt. 3, 163: type Xiphophorus helleri 
Heckel.) 

This genus differs from Mollienesia chiefly in the structure of its caudal fin, the lower 
rays of which in the males are prolonged into a long sword-shaped appendage, which 
in the adult is sometimes as long as the rest of the fish. Anal of the male modified 
into an intromittent organ, one or two of the enlarged rays being provided with hook- 
like processes. Buianchiostegals 5. (pos, sword; @opeéw, to bear.) 


X. helleri Heckel. 


Sides with blue and yellowish-green bands or dark spots. Prolonged caudal ap- 
pendage of the male nearly as long as the body, yellow, with black edges. Anal pro- 
cess with numerous hooks. Head 44; depth 33. B. 5; D. 13; A. 9; scales 29-8, 
Mexico. (Giinther.) 

(Heckel 1. c.; Giinther, vi, 349.) 


——— 


a lg 
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behind the dorsal, the anal of the male being modified into an intromit- 
tent organ; caudal fin alike in the two sexes; dorsal fin highly elevated 
in the male, its base elongate, of twelve or more rays. Intestines elon- 
gate, with numerous convolutions. Small mud-eating fishes, of varie- 
gated colors, found in Cuba, Mexico, and our Southern States. (Dedi- 
cated to Monsieur Mollien, French minister of finance, a patron of 
Péron, the friend and scientific associate of Le Sueur.) 


567. M. latipimma Le Sueur.* 

Body short and deep, compressed. Eye equal to snout, 34 in head, 2 
in interorbital space. Inner teeth almost obsolete; outer series large, 
freely movable. Dorsal fin in the males greatly elevated, in the females 
moderate. Greenish, silvery below; a row of dark spots along each 
series of scales, and the lower part of the trunk also with a series of 
round brown spots; each scale with a silvery hinder margin; dorsal fin 
in ¢ with 4 or 5 brown lines interrupted by the rays, and with a row of 
vertically ovate spots on its upper half; caudal membrane with black 
dots, the lower half of its hinder margin black. Female less spotted. 
Head 33; depth 34. B. 5; D. 13; A. 7; scales 27-8. lL. 24 inches. 


Florida to Mexico; abundant in streams of the lowlands. 


(Le Sueur, Journ. Acad. Nat. Sci. Phila. 1821, ii, 3; Giinther, vi, 348: Pecilia multi- 
lineata Le Sueur, |. c.4: Pecilia lineolata Grd. U. S. Mex. Bound. Surv. Ichth. 70: 
Limia pecilioides Grd. U. 8. Mex. Bound. Surv. Ichth. 70: Limia matamorensis Grd. 
Proc. Acad. Nat. Sci. Phila. 1859, 116.) 


163.—PC CELIA Bloch & Schneider, 
(Limia Poey.) 
(Bloch & Schneider, Systema Ichthyologia, 1801, 452: type Pecilia vivipara Bloch & 
Schneider, from Surinam. ) 
This genus differs from Mollienesia only in the smaller size of the 
dorsal, which has usually nine or ten rays and is nearly opposite the 
anal in the female, but behind it in the male. The numerous species 


* M. formosa (Grd.) Gthr. 


Body rather stout. Snout short. Fins different in the two sexes. Olivaceous, 
scales with brown spots; dorsal fin with transverse series of blackish spots; other 
fins immaculate. Head 34; depth 34. D.12; A.10. Palo Alto, Mexico. ( Girard.) 

(Limia formosa Grd. Proc. Acad. Nat. Sci. Phila. 1859, 115; Giinther, vi, 349.) 


M. jonesi Gthr. 


Brownish, each scale with a black margin; a black band between eye and scapula; 
a round black spot on upper half of root of caudal; anal with a black line along each 
ray ; other fins plain. Eye shorter than snout, 4 in head, 2 in interorbital width. 
Dorsal (in female) much longer than high; anal small, opposite middle of dorsal. 
D.12; A. 10; Lat.1. 29; L.transv.9. Volcanic lake, Huamantla, Mexico. (Giinther.) 
(Giinther, Ann, Mag. Nat. Hist. xiv, 370, 1874.) 


' 
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inhabit the West Indies, Mexico, and South America. (zorz:Aos, varie- 
gated.) 


* Branchiostegals 5. (Pwcilia.) 


668. P. couchiams« (Girard) Jor. & Gilb. 

Body short, back convex; head small; scales very large. Brownish, 
each seale with a large brown spot; an obscure black lateral band; fins 
plain, except the dorsal, which has a few black spots. Head 4. D.9; 
A.6. Nuevo Leon, Mexico. (Girard.) 


(Limia couchiana Grd. Proc. Acad. Nat. Sci. Phila. 1859, 116: Pecilia couchii Giinther, 
vi, 347.) 


164.—_GIRARDINUS Poey.* i: 
(Poey, Mem. Cuba, i, 383, 1851: type Girardinus metallicus Poey, from Cuba.) 

Body moderately slender; mouth small; mandible very short, its 
bones not united; snout short; both jaws with a single series of slen- 
der, movable, pointed teeth; scales rather large; anal fin more or less 
in advance of dorsal, in the male modified into an intromittent organ ; 
intestinal canal elongate; mud eating. Very small fishes, the smallest 





* PLATYPCCILUS Giinther. 


(Giinther, Cat. Fishes Brit. Mus. vi, 350, 1866: type Platypecilus maculatus Gtinther.) 


Small fishes allied to Girardinus, but with the origin of the anal fin behind that of 
the dorsal. Mexico. (aAarvs, broad; wozx110s, Pecilus= Pecilia.) 


P. maculatus Gthr. 


Body much compressed and elevated. Caudal peduncle short and deep. Olivaceous, 
a roundish black spot on middle of root of caudal; a black spot on middle of side of 
body; dorsal often spotted with black; margins of anal and caudal black. Head 33; 
depth 24. D.10; A. 9; scales 25-8. ; ‘LL. 1} inches. Mexico. (Giinther.) 
(Giinther, vi, 350.) fapat 
GOODEA Jordan. 


(Jordan, Proc. U. 8. Nat. Mus. 1879, 299: type Goodea atripinnis Jor.) 


Form of Fundulus, but with the intestinal canal elongate, the dentary bones loosely 
joined, and the teeth slender, movable, tricuspid, attached in a single series on the 
outer edge of the jaws, not closely set. Fins small, the dorsal and anal similar, the 
dorsal slightly in advance of anal. No spines. Scales moderate. Limnophagous. 
Sexual changes, if any, unknown. Mexico. (Dedicated to G. Brown Goode.) 


G. atripinnis Jordan. 


Bluish above; sides nearly plain; a silvery streak along each row of scales. 
Vertical fins chiefly black, especially on the distal half. Body oblong, compressed, 
the back nearly straight, the caudal peduncle deep. Head short, broad, depressed. 
Mouth small. Lower jaw projecting. Teeth loosely inserted, not close together, Eye 
34 in head, a little more than half the width of the interorbital space. Humeral 
scale somewhat enlarged. Fins small. Dorsal slightly in advance of anal. Caudal 
small. Head 4; depth 4. D. 12; A. 13; Lat. 1. 38; L. transv. 18. L. 4 inches. 
Guanajuato, Mexico. From-a salt lake in a volcanic basin. 


(Jordan, Proc. U. 8. Nat. Mus. 1879, 299.). 
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vertebrate animals known, found in the fresh waters of the warmer 
parts of America. (Dedicated to Charles Girard.) 


569. G. formosus Grd. 

Body short. Snout very short. Anal smaller than dorsal. Brown- 
ish olive, with a black streak from the snout along the middle of the 
side, crossed by 6 or 8 brownish-black vertical streaks ; a black spot at 
bases of caudal, dorsal, and anal. Head 34; depth 33. D.7; A. 9; 
Lat.1. 28. L.1 inch. South Carolina to Florida; said to be the small- 
est known fish. 

(Girard, Proc. Acad. Nat. Sci. Phila. 1859, 62; Giinther, vi, 354.) 

570. G. occidentalis (B. & G.) Grd. 

Brownish above, with a black lateral stripe; a black line along lower 
margin of tail. Fins unicolor. Head 33; depth 33. D.7; A.7. Gila 
Basin. (Girard.) 

( Heterandria occidentalis B. & G. Proc. Acad. Nat. Sci. Phil. 1853, 390; Girard, U. 


S. Mex. Bound. Ichth, 73; Giinther, vi, 354: Girardinus sonoriensis Girard, Proc. Acad. 
Nat. Sci. Phila. 1859, 120: Girardinus sonoriensis Giinther, vi, 355.) 


Famity L.—UMBRID. 


(The Mud Minnows.) 


Body oblong; broad anteriorly ; compressed behind. Head large, 
flattened above. Mouth moderate, the maxillary without distinct sup- 
plemental bone. Bands of villiform or cardiform teeth on premaxil- 
laries, lower jaw, vomer, and palatines; premaxillaries not protractile. 
Lateral margin of upper jaw formed by the broad, short maxillaries, 
which are toothless; lower jaw the longer. Gill-openings wide; the 
membranes scarcely connected ; gill-rakers little developed; branchios- 
tegals 6-5. Scales moderate, cycloid, covering head and body; lateral 
line obscure or wanting. Dorsal fin moderate, posterior, in advance of 
anal; ventrals small, close to anal; pectorals inserted low; caudal fin 
rounded, Stomach without blind sac; no pyloric cceca; pseudobranchize 
hidden, glandular ; air-bladder simple ; oviparous; sexes similar. Car- 
nivorous fishes living in mud or among weeds at the bottom of clear 
sluggish streams and ponds, extremely tenacious of life, like the Cypri- 
nodontide. Genera 2; species 3, Umbra crameri of Austria, and the 
following. ‘The family is very close to the Hsocide, differing mainly in 
the smaller mouth and weaker teeth. 

(Umbride Giinther, vi, 231, 232.) 
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* Pectorals narrow, with few (12-15) rays; ventralrays6; scalesmoderate. UMBRA, 165. 
** Pectorals broad, with many (33-36) rays; ventral rays 3; scalessmall..DALra, 166. 


165.—UMBRA Miiller. 


Mud-fishes. 


(Melanura Agassiz.) 


(Kramer; Miiller, Abhandl. Akad. Wiss. Wien, Berl. 1842, 188: type Umbra crameri > 


Miiller.) 

Body oblong, covered with cycloid scales of moderate size, without 
radiating strie; no lateral line. Head shortish, little depressed. Eye 
rather small. Cleft of mouth moderate. Ventral fins 6-rayed, below 
or slightly in front of dorsal; anal fin much shorter than dorsal. Pec- 
torals rather narrow, rounded, placed low, with 12-15 rays, which are 
much jointed. Caudal rounded. Preopercle and preorbital with mu- 
cous pores. Branchiostegals 6. Gill-rakers short, thick. Size small. 
Two species, very similar to each other, inhabiting the waters of the 
United States and Austria. (Latin, wmbra, a shade.) 


ogh. U. Lima (Kirt.) Gthr.—Mud Minnow ; Dog-fish. 

Dark-green or olive, mottled, sides with irregular narrow pale bars, 
these often obscure or wanting; a distinct black bar at base of caudal ; 
whitish stripes sometimes present along the rows of scales. Head 33 
in length; depth 44. B.6; P.14; D.14; A.8; V.6; Lat. 1.35; L. 
transv. 15. L. 4 inches. Vermont to Minnesota and South Carolina. 
Abundant northward in weedy streams and ditches. “A locality which 
with the water perfectly clear will appear destitute of fish will perhaps 
yield a number of mud-fish on stirring up the mud at the bottom and 
drawing a seine through it. Ditches in the prairies of Wisconsin, or 
mere bog-holes, apparently affording lodgment to nothing beyond tad- 
poles, may thus be found filled with Melanuras.” (Baird.) 


(Hydrargyra limi Kirtland, Bost. Journ. Nat. Hist. iii, 277: Melanura annulata Ag. 
Am. Journ. Sci. & Arts, 1854, 135: Umbra limi Giinther, vi, 232: Leuciscus pygmeus De 
Kay, New York Fauna, Fishes, 214: Umbra pygmwa Jordan, Bull. U. S. Nat. Mus. x, 53 ; 
the eastern form, pygme@a, usually slightly differing in proportions. ) 


166.—DALLIA Bean. 


(Bean, Proc. U. 8. Nat. Mus. 1879, 358: type Dallia pectoralis Bean.) 

Body oblong, covered with small, partly embedded cycloid scales; a 
trace of lateral line; a line of mucous tubes below eye. Eye small. 
Cleft of mouth moderate. Villiform or almost cardiform teeth on jaws, 
vomer, and palatines; those on premaxillaries enlarged. Ventrals in 
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front of dorsal, composed of 3 rays; base of anal about as long as that 
of dorsal; caudal fin rounded; pectoral fin rounded, with a somewhat 
fleshy base, with 33-36 rays. Branchiostegals 7 or 8. Streams of 
Alaska. (Dedicated to W. H. Dall.) 


572. D. pectoralis Bean. 

Body dusky brown, mottled with whitish. Belly whitish, often 
speckled; fins with dark spots. Body rather elongate. Eye small, 6 
or 7in head. Pectoral about half as long as head; ventral one-third; 
anal beginning opposite front of dorsal and ending nearly opposite its 
last ray. Scales on belly very small. Head 4; depth 5. D.12; A. 13; 
P.34; V.3; scales 11-77-11. L. 8 inches. Saint Michael’s, Alaska. 

(Bean, Proc. U. S. Nat. Mus. 1879, 358.) 


Famity LI.—ESOCID. 
(The Pikes.) 


Body elongate, not elevated, more or less compressed. Head long ; 
the snout much prolonged and depressed. Mouth very large; its cleft 
forming about half the length of the head ; lower jaw the longer; upper 
jaw not protractile, most of its margin formed by the maxillaries, which 
are quite long and provided with a supplemental bone; premaxillaries, 
vomer, and palatines with broad bands of strong cardiform teeth which 
are more or less movable; lower jaw with strong teeth of different 
sizes; tongue with a band of small teeth. Head naked above; cheeks 
and opercles more or less scaly; gill-openings very wide; gill-mem- 
branes separate, free from the isthmus; gill-rakers tubercle-like, toothed ; 
branchiostegals 12-20. Scales small; lateral line weak, obsolete in 
young specimens, developed in the adult. Dorsal posterior, opposite 
and similar to anal; caudal fin emarginate; pectoral fins small, inserted 
low; ventrals rather posterior; vent normal; no adipose fin; no bar- 
bels; stomach not ccecal, without pyloric appendages ; pseudobranchie 
glandular, hidden; air-bladder simple. Fishes of moderate or large size, 
inhabiting the fresh waters of the northern parts of Europe, Asia, and 
North America. Genus 1; species about 6, oneof them cosmopolitan, 
the rest all confined to America. The species are all noted for their 
greediness and voracity. 

( Esocide Giinther, vii, 226-230.) 
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167.—ESOX Linneus. 
Pikes. 
(Linnzus, Systema Nature: type ELsox lucius L.) 

Characters of the genus included above. (Latin, esox, a pike; Greek, 

ioo£; probably from tsos, equal; duc, sharp.) 
a. Cheeks as well as opercles entirely scaly; branchiostegals 11-14; color greenish, 
reticulated. (Picorellus* Raf.) 
b. Branchiostegals normally 12. 
573. E. americanus Gmelin.—Banded Pickerel. 

Body short and robust; head heavy, with blunt short snout, ; eye 
rather large, absut 5 in head, its diameter nearly half the length of the 
snout, its posterior margin scarcely behind middle of head; upper 
branchiostegals scaly. Dark green; sides with about twenty distinct, 
blackish, curved bars, sometimes obscurely marked, but not distinctly 
reticulated ; a black bar below eye, another from upper edge of opercle 
through eye to snout. Head 32; depth 54. B. 12-13; D.11; A. 11; 
Lat. 1.105. L.12 inches. A small pickerel, abundant from Massachu- 
setts to Florida, in streams east of the mountains. 

(Esox lucius, 3 americanus Gmelin, Systema Nature, 1788, 1390: Esox niger Le Sueur, 
Journ. Acad. Nat. Sci. Phila. i, 415: Hsox fasciatus Dekay, New York Fauna, Fishes, 
224: Hsox ornatus Storer, Fish. Mass. 313: Esox niger Giinther, vi, 229: Esox ravencli 
Holbr. Ich. S. C. 1860, 201.) 

574. E. salmomeus Raf.—Liitle Pickerel. 

Body moderately stout, somewhat compressed; head rather short, 
longer than in #. americanus, but shorter than in LE. reticulatus, the eye 
being exactly in the middle of the head; eye large, less than 3 times in 
snout, about 6 in head; caudal well forked. Color green or grayish; 
sides with many curved streaks, sometimes forming bars, but more 
usually forming marmorations or reticulations, the color extremely vari- 
able, sometimes quite plain; sides of head usually variegated; a dark 
bar downward from eye, and one forward; base of caudal sometimes 
mottled; other fins usually plain. Head 34; depth 5-6. D. 11; A. 11; 
Lat. 1. 105. LL. 12 inches. Mississippi Valley and southeastward, a 
small species very abundant in the small streams and bayous of the 
South and West. 


(Rafinesque, Ich, Oh. 1820, 70; Jordan, Man. Vert. ed. 2d, 268: Hsox wmbrosus Kirt- 
land, Cleveland Annals of Science, 1854, 79: Esox umbrosus Cope, Trans. Am. Phil. 
Soc. Phila. 1866, 409: Esox cypho Cope, Proc. Acad, Nat. Sci. Phila, 1865, 79: Esox 
cypho Giinther, vi, 230: Esox porosus Cope, Trans. Am, Phil. Soc. Phila. 1866, 408, This 
form (cypho = porosus), distinguished mainly by the arched back and steep profile, is 
probably a variety or accidental form of the preceding. ) 


* Rafinesque, Ich. Oh. 1820, 70: type Lsoa vittatus Raf. (A latinization of pickerel.) 
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bb. Branchiostegals 14-16. 


5675. E. reticulatus Le Sueur.—Common Eastern Pickerel ; Green Pike. 

Body rather slender, deepest near the middle and tapering backward 
to a slender caudal peduncle; head long, the snout prolonged, so that 
it is not much shorter than the rest of the head; eye small, about 34 in 
snout, 8 in head; caudal well forked. Color green of varying shades, 
sides with golden lustre, and marked with numerous dark lines and 
streaks, which are mostly horizontal, and by their junction with one 
another produce a reticulated appearance; a dark band below eye; fins 
plain. Head 35; depth 6. B. 15; D.14; A. 13 (counting developed 
rays only as in other cases); Lat. 1.125. L. 24 inches. Maine to Ala- 
bama, everywhere east of the mountains, not found west of the Alle- 
ghanies. 


(Le Sueur, Journ. Acad. Nat. Sci. Phila. i, 440, 1818; Giinther, vi, 229; Storer, Fish. 
Mass. 311, and of all authors: Hsox affinis Holbrook, Ich. 8. Car. 1860,198: sox phale- 
ratus Say, Journ. Acad. Nat. Sci. Phila. i, 416.) 


aa. Cheeks scaly; lower half of opercles bare; branchiostegals 14-16; species light- 
spotted on a darker ground. (Jsow.) 
: 
576, E. lucius L.—Pike. 

Body moderately elongate, the back little elevated ; head rather long, 
the eye exactly midway in its length. General color bluish, or greenish 
gray, with many whitish spots which are usually smaller than the eye 
and arranged somewhat in rows; dorsal, anal, and caudal fins with 
roundish black spots; young with the white spots coalescing, forming 
oblique crossbars; a white horizontal band bounding the naked part of 
the operculum. Head 33; depth5; eye 64 in head. B. 15, in the Amer- 
ican var. estor (13 or 14 in European specimens); D. 17; A. 14; Lat. |. 
123. LL. 2-4 feet. Fresh waters of the northern parts of Europe, Asia, 
and North America; in the Kastern United States south to Northern 
Ohio; very abundant. 


(Lsox lucius Li. Syst. Nat. ; Giinther, vi, 226, and of authors generally: Lsox estor Le 
Sueur, Journ. Aca@ Nat. Sci. Phila. i, 413, 1818: Hsox estor Giinther, vi, 228: Lsox depran- 
dus Giinther, vi, 229: Lsox boreus Agassiz, L. Superior, 317.) 

se . 


aaa. Lower half of cheeks as well as of opercles bare ; branchiostegals 17-19; black- 
spotted on a lighter ground. (Mascalongus* Jordan.) 


5677. E. nobilior Thompson.—Muskallunge. 
General form of H. lucius, the head a little larger proportionally ; 
scaly part of cheeks about as wide as eye; the scales on both cheeks 


* Jordan, Rept. Ohio Fish. Com. , 1877, 92: type sox nobiliog Thompson. (Latin, 
masca, mask; longus, long.) 


Bull. Nat. Mus. No. 16 23 





354 CONTRIBUTIONS TO NORTH AMERICAN ICHTHYOLOGY—IV. 


and opercles in about8 rows. Colordark gray; sides withround blackish 
spots on a ground color of grayish silvery; belly white; fins spotted 
with black. Head 32; depth6. B.18; D.17; A.15; Lat.1.150. L.4 
to 8 feet. A magnificent fish, by far the largest of its family, found in 
the Great Lake region and northward. 


(Esox estor Dekay, N. Y. Fauna, Fishes, 222, and of various authors, not of Le Sueur; 
Thompson, Proc. Bost. Soc. Nat. Hist. 1850, iii, 163; Jordan, Bull. U. 8S. Nat. Mus. x, 54, 
and of most late writers.) 


Orver O.—APODES.* 
(The Eels.) 


Scapular arch free behind the cranium; no precoracoid arch. Air- 
bladder, if present, with a pneumatic duct. Ventral fins wanting. 
Maxillary and premaxillary more or less connate with other bones or 
with each other, sometimes entirely wanting. Pharyngeal and oper- 
cular apparatus often deficient. Vertebra in increased number. Ver- 
tical fins without spines, usually.confluent around the tail. Gill-open- 
ings usually narrow, separated by a broad isthmus, sometimes close to- 
gether or confluent. No pseudobranchie. Body eel-shaped; naked, 
or with rudimentary scales. 

As here understood, this order includes most of the old order of 
Apodes, excluding as separate orders the Glanencheli (Gymnotide) and 
the Ichthyocephali (Monopteride). It thus includes the Holostomi, En- 
chelycephali, and Colocephali of Cope, which may be united provision- 
ally until the osteology of various aberrant forms is made known. (¢, 
privative; zodc, foot.) 

(Symbranchide and Murenide Giinther, viii, 12-145.) 


ANALYSIS OF FAMILIES OF APODES. 


*Vent much behind head; jaws not greatly produced; dorsal without spines. 
+ Muscular and osseous systems well developed. * 
a. Preopercle wanting; lower pharyngeals wanting; gill-openings very small. 
. * Mura&nipm, 52. 
aa. Preopercle present; lower pharyngeals present. 
b. Gill-openings well separated. ---- ak Siectes Seisveti. oeee eeees ANGUILLIDE, 53. 
bb. Gill-openings contiguous; mouth very large, with small, sharp teeth. 
SYNAPHOBRANCHID#, 54. 
tt Muscular and osseous systems feebly developed; gape very wide; stomach ex- 


tremely distensible 2 jo. creteaiie ee siocisemiete sia SACCOPHARYNGIDZ, 55. 
** Vent under the pectorals; both jaws produced into a very slender beak; body ex- 
tremely slender; middle of dorsal with spines.......--- NEMICHTHYID, 56. 








* Called Enchelycephali in the analytical table on page 8) 
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Famity LIL—MURAENID A. 
(The Murenas.) 


Body elongate, eel-shaped, naked. Head subconical, elevated at the 
occiput, the snout rather slender; skull less developed than in fishes 
generally, the opereular bones rudimentary, the preoperculum generally 
wanting. Premaxillary rudimentary or wanting. Ethmoid very wide. 
Maxillary, symplectic, pterygoid, basal-branchihyal, superior and in- 
ferior pharyngeal bones all wanting, except the fourth superior pharyn- 
geal, which is jaw-like, and supported by a strong superior branchihyal. 
Teeth various. Gill-opening reduced to a small slit or foramen. Ven- 
tral fins none. Pectorals usually wanting; dorsal and anal low, conflu- 
ent around the tail, sometimes wanting. Skeleton well ossified. Mus- 
cular system well developed. Genera 5 or 6; species about 110. Abun- 
dant in warm seas, often reaching a large size. 

(Murenide engyschiste Giinther, viii, 93-136: order Colocephali Cope, Trans. Amer. 
Phil. Soc. 1870, 456.) 

a. Pectorals none; vertical fins well developed; nostrils round; teeth all acute. 
MurRznNaA, 168. 
168.—MURZENA Linneus. 
(Artedi; Linn. Syst. Nat.: type Murena helene L.) 

Pectoral fins none; dorsal and anal fins well developed. Posterior 
nostril round, with or without tube; anterior nostril with a tube. 
Teeth well developed, acute. Tongue not free. No lateral line. Body 
usually moderately elongate. Species very numerous in warm seas. 
(vipava, the ancient name of Murena helene; from pdpov, a sweet oil.) 


a. Posterior as well as anterior nostrils tubular. (Aurena.) 


578. Mi. melamotis (Kaup) Gthr.—WMoray. 


Brownish black, everywhere with numerous round yellowish spots, 
most of which are smaller than the eye, these sometimes confined to 
the head and trunk; a large rourfd black spot around the gill-opening; 
angle of mouth black. Nasal tubes subequal in length, shorter than 
the eye. Maxillary teeth biserial, and in young examples mandibulary 
teeth also. Canine teeth somewhat knife-shaped, of moderate length. 
Mouth capable of being completely shut. Gill-opening narrow, not 
wider than the small eye. Snout of moderate length. Cleft of mouth 
of moderate length, about 24 in length of head. Tail longer than body. 
Head 23 in length of trunk. West Indies, &c. (Giinther.) Specimens 
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probably belonging to this species lately obtained at Charleston, S. C., 
by Mr. R. E. Earl. 


(Limamurena melanotis Kaup, Aale Hamburg Mus. 27; Giinther, viii, 98.) 
aa. Posterior nostril without tube. (Gymnothorax* Bloch & Schneider. ) 


579. Ni. mordax Ayres.—Conger Eel. 

Dark brown, vaguely reticulated with narrow, paler markings and 
spots; a round dark blotch about gill-opening; lower side of head and 
_ throat with about 15 dark lengthwise streaks; belly with similar 
streaks running crosswise; a dark line on each side of base of anal, 
with short cross-branches. Snout short, narrow, and pointed. Occip- 
ital region becoming fleshy and much elevated with age. Tail form- 
ing about half the total length. Head 7 in length. Tube of anterior 
nostril half as long as the eye; posterior nostril with a slight border. 
Kye above the middle of the gape, 24 in snout, which is 64 in rest of 
head. Gill-opening slightly larger than eye. Sides of upper jaw with 
two series of teeth posteriorly, the outer series of smalJl, close-set, re- 
curved, triangular teeth, which are immovable; inner teeth about 5, 
similar, but larger, depressible; a groove between the two series; in 
front of these, continuous with the outer series, are 3 fixed, knife- 
shaped teeth, then a movable tooth, then 3 fixed teeth; on the middle 
line of vomer 3 depressible fangs, the posterior the largest of the teeth ; 
in the lower jaw a Single series, corresponding to the outer series in 
the upper jaw, some of the front teeth enlarged and fixed. Reaches a 
length of 5 feet. Point Concepcion to Cape San Lucas; abundant 
about the islands, and remarkable for its ferocity. 

(Ayres, Proc. Cal. Acad. Nat. Sci. 1859, 30.) 


580. Mi. oceliata (Agassiz) Jenyns. 

Teeth uniserial, some of them slightly serrated. Mandible with 12-14 
teeth on each side, the two anterior being canines of moderate size; 
“intermaxillary” teeth not much larger than “maxillary”; there are 
no teeth on the mesial line between the “intermaxillary” teeth. The 
mouth can be shut completely. Anterior nasal tubes short. Snout 
short, thick. Kye rather small. Cleft of the mouth of moderate width, 
extending beyond eye. Tail longer than the body. Head about half 
as long as trunk. Brownish, with numerous, small round white spots 
irregularly disposed, the largest about as large as the eye. Dorsal fin 


*Bioch & Schneider, Syst. Ichth. 525, 528; originally equivalent to Murena. 
(yvuvos, naked; dopaé, chest; in allusion to the absence of pectorals.) 
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with subalternate large white and black spots; anal (and dorsal) with 
a broad black margin. (Giinther.) Florida and Texas southward. 


(Gymnothorax ocellatus Agassiz, Spix Pisce. Brasil, 91; Giinther, viii, 102: Neomurena 
nigromarginata Girard, U. S. Mex. Bound. Sury. Ichth. 76.) 


Famity LIT—ANGUILLID 2. 
(The True Eels.) 


Body elongate, serpentiform, naked or covered with imbedded scales. 
Head conical, the snout not much produced, sometimes very blunt. 
Preoperculum present. Premaxillaries present, separated on the me- 
dian line by the ethmoid. Mavxillaries wanting or connate with the 
premaxillary, which forms the border of the mouth. Superior branchi- 
hyals and inferior and superior pharyngeals well developed, the latter 
of three bones. Teeth various. Gill-openings separate, not very small 
(except in Simenchelys). Ventral fins none; dorsal and anal low, usually 
confluent around the tail; pectorals generally present, placed rather 
high. Vent not far from anal fin. Skeleton ossified. Muscular system 
well developed. Heart not far behind gills. As here understood, this 
family includes a wide variety of forms, which have been often arranged 
in several families. It is probable that some division will be found nec- 
essary, but we have not the data on which to make it. Genera about 
20; species about 160. In all warm seas, many of them ascending 


rivers. 
(Anguillide, part; Gthr. viii, 23-90.) 


a. Tongue not free anteriorly. 
b. End of tail not surrounded by the fin; nostrils labial. (Ophisurine.) 
ce. Pectoral fins wanting (rarely rudimentary); teeth small, conical.Ca:cuLa, 169. 
cc. Pectoral fins present; teeth acute... .- -3.-/..5- 52 conc sccmee OPHICHTHYS, 170. 
bb. End of tail surrounded by the fin. 
d. Nostrils labial. (Ayrinw.) 
GMPCS UNMOM AIM AE felean payne sin ciate vie (felon of seleise etemiee se rasier MyricutTuys, 171. 
dd. Nostrils superior or lateral. (Murenesocina.) 
f. Pectoral fins present; dorsal and anal rudimentary ....NEOCONGER, 172. 
- aa. Tongue free anteriorly; pectorals present; nostrils not labial. 
g. Snout subconical. ' 
h. Body scaleless. (Congrine.) 

i. Jaws with an outer series of close-set teeth; lower jaw not pro- 
OUMN eietad sae es sees eee aerials a aes CONGER, 173. 
hh. Body with rudimentary, linear, imbedded scales, arranged at right 

angles with each other. (Anguillina.) 
j. Teeth in bands; lower jaw projecting--.-...----- ANGUILLA, 174. 
gg. Snout very short and blunt; body scaly; mandible very strong. 

(Simenchelyine. ) 

k. Teeth blunt, incisor-like in one series; gill-opening a very 
: short longitudinal slit.....-.. padasbicetane SIMENCHELYS, 175. 


=, 
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169.—CGiCULA Vahl. 
(Sphagebranchus Bloch & Schneider. ) 


(Vahl, Skrivt. Naturh. Selsk. iti, 1794, 149: type Cacula pterygera Vahl=? Dalophis 
polyophthatmus Bleeker. ) 


Body extremely slender. Teeth equal, small, conical, on jaws and 
vomer. Nostrils labial. Tongue not free at tip. Pectoral fins wanting 
or rudimentary; dorsal fin present. Extremity of tail free. Gill- 
openings small, separated by a narrow isthmus. Eyes small. (Latin, 
cecus, blind.) 


58k. C. scuticaris (Goode & Bean) J. & G. 

Brownish, paler below. Teeth small, conical, in two series on jaws 
and vomer. Gill-openings close together. Dorsal fin beginning far in 
advance of the gill-opening, a little nearer the tip of the snout than the 
gill-opening, at a distance from the former equal to three times the 
length of the snout. Head 84 in distance from gill-opening to vent, 
and 8 in tail. Snout pointed, 6 in head. Pectorals extremely small, 
their length less than 53, the total length. (Goode & Bean.) 

(Sphagebranchus scuticaris Goode & Bean, Proc. U. 8. Nat. Mus. 1879, 344.) 


170._OPHICHITHWS Ahi. 
(Ophisurus Lacépede.) 
(Ahbl, Specim. Ichth. 1789, 9.) 

Body elongate, naked. Teeth all pointed; vomerine teeth present. 
Nostrils labial. Tongue not free at tip. Dorsal and anal fins present; 
pectoral fins developed. End of tail not surrounded by the fin. Spe- 
cies very numerous, found in all warm seas. (o¢ts, snake; ¢z0us, fish.) 
*Canine teeth very distinct. (Iystriophis* Kaup.) 

t Teeth in each jaw in a double series. 
582. O. pumctifer (Kaup) Giinther. 

Snout narrowed, short, spoon-shaped, twice as long as the eye. Cleft 
of the mouth very wide. Teeth pointed, fixed, unequal in size, those 
of the premaxillary in a single arched series, the foremost being the 
longest of all the teeth; outer series of teeth in jaws with canines; 
vomerine teeth triserial, rather small. Lips not fringed. Gill-openings 
wide. Origin of the dorsal fin at some distance behind the pectoral, 
which is well developed. Tail somewhat longer than the body. 





* Kaup, Apodes, 1856, 10: type Ophisurus rostellatus Rich. (jv6Tpov, spoon; o¢75, 
snake; from the form of the snout.) 


os 
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Brownish, with numerous small roundish black spots.  (Giinther.) 
West Indies, north to West Florida. 


(Crotalopsis punctifer Kaup, Abhandl. Naturwiss. Verein Hamburg, iv, 2, 1860: 
Macrodonophis mordax Poey, Rept. Fis.-Nat. Cuba, ii, 252, 1868: Crotalopsis mordax 
Goode & Bean, Proc. U. S. Nat. Mus. 1879, 154; Giinther, viii, Qs) 


** No distinct canine teeth; snout moderate. (Murawnopsis* Le Sueur.) 
¢{ Teeth in the lower jaw in a double series; cleft of mouth wide. 
583. O. triserialis (Kaup) Giinther. 

Body with larger and smaller roundish black spots, alternating ; 
head with many small black spots above and below; belly plain; head 
and body with longitudinal streaks.  Gill-openings curved, well sepa- 
rated, a little longer than pectorals. Head with longitudinal wrinkles, 
its length two-fifths the distance from the gill-opening to the vent. 
Mouth wide, its cleft more than one-third the head. Kye moderate, 14 
in snout. Teeth pointed, fixed, all biserial, except those on vomer, 
which are uniserial. Pectoral fin 34 in head, the dorsal beginning 
above its terminal portion. Tail rather longer than body. Southern 
California to Brazil. (Described from Garrett’s type of O. californiensis.) 

(Murenopsis triserialis Kaup, Apodes, 1856, 12; Giinther, viii, 58: Ophiswrus californi- 
ensis Garrett, Proc. Cal. Acad. Nat. Sci. ili, 65.) 
tt Teeth in lower jaw in one series. (Herpetoichthys Kaup.) 

584. ©. ocellatus (Le S.) Giinther. 

A series of round white spots along the middle of the side of the 
body and tail; dorsal fin with a black edge; some white dots on the 
back behind the head and a white line across the occiput. Length 
of the head rather less than one-third of the distance of the gill- 
opening from the vent. Snout pointed, the upper jaw projecting be- 
yond the lower. Cleft of the mouth wide, two-fifths the length of the 
head. Eye of moderate size, two-thirds of the length of the snout, and 
situated in the anterior third of the head. Teeth pointed, fixed, un- 
equal in size; the intermaxillary teeth largest, arranged in a curved, 
transverse series; maxillary teeth in a double, vomerine and mandibu- 
lary teeth in a single series; only the anterior mandibulary teeth form 
a short, double series. Length of the pectoral fin rather more than 
one-third that of the head; dorsal fin commencing opposite the poste- 
rior third of the pectoral. Tail longer than the body. (Giinther.) 
West Indies, north to West Florida. 


(Murenopsis ocellatus Le Sueur, Journ, Acad. Nat. Sci. Phila. v, 108; Giinther, vill, 
68; IHerpetoichthys ocellatus Goode & Bean, Proc. U. 8. Nat. Mus. 1879, 155.) 








*Le Sueur, Journ. Acad. Nat. Sci. Phila. v, 108: type Murenopsis ocellata Le 8. 
(utpatva, Murena; ois, appearance. ) 


» 
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L7i.—MW REICH THWYS Girard. 


(Girard, Proc. Acad, Nat. Sci. Phila. 1859, 58: type Myrichthys tigrinus Grd.) 

Pectorals present; dorsal inserted in advance of base of pectorals, at 
a point nearer t6 them than to the eye. Head large; the lower jaw 
Shorter than the upper. Teeth granular, disposed in elongated patches 
on the jaws, palatines, and nasal bones. Eyes well developed. Gill- 
openings lateral, moderate. Body naked. Nostrils near the end of the 
snout, the upper very small, opposite the lower, which are conspicuous 
and tubular. (vvpos, Myrus, an ancient name of Mwrena ; ?7%ds, fish:) 
585. Mi. tigrimus Grd. 

Brownish above. throat and belly dull whitish ; roundish, dark brown 
spots on the body in four longitudinal series; belly plain; throat with 
whitish spots; spots on head smaller and deeper in color. Fins oliva- 
ceous; pectoral and anal plain; dorsal spotted like the body, white- 
edged. Body subcylindrical, somewhat compressed, tapering backward. 
Pectorals broader than long. Head 12 in length. Cleft of mouth ex- 
tending beyond eyes. Teeth unequal, in many series; three series on 
the front of the dentary bones; two on the upper jaw and two on the 
shaft of the vomer. Length 2 feet. (Girard.) Adair Bay, Oregon, not 
found by recent collectors. 

(Girard, Proc. Acad. Nat. Sci. Phila. 1859, 58.) 


172.—NEOCONGER Girard. 

(Girard, U. S. Mex. Bound. Surv. Ichth. 1859, 77: type Neoconger mucronatus Grd.) 

Scaleless. Pectoral fins present: dorsal and anal fins rudimentary, 
passing around the tail, towards the end of which they are more devel- 
oped. Cleft of the mouth extending beyond the small eye; maxillary 
teeth slender, in several series; vomerine teeth uniserial, forming a patch 
in front; posterior nostrils near the anterior rim of the orbit, anterior 
near the tip of the snout; tail not much longer than the body. Gill- 
openings vertical, rather large. Gulf of Mexico. (véos, new; xéyypos, 
Conger.) | 
586. N. mucromatus Grd. 

Dark reddish brown above, paler below; head small, slender, pointed; 
upper jaw the longer; dorsal fin beginning just in front of the vent, 
forming a membranous ridge uutil near the tail, where it expands and 


becomes fin-like; pectorals small. Coast of Texas. (Girard.) 
(Girard, U. S. Mex. Bound. Surv. Ichth. 1859, 77; Giinther, viii, 49.) 
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173.—ANGUILLA Thunberg. 


A Eels. 


(Thunberg, Nouv. Mém. Stockh. avout 1791: type Murena anguitla L.) 

Body elongate, compressed behind, covered with imbedded scales, 
which are linear in form, and placed obliquely, some of them at 
right angles to others. Lateral line well developed. Head long con- 
ical, moderately pointed, the rather small eye well forward and over 
the angle of the mouth. Teeth small, subequal, in bands on each jaw 
and a long patch on the vomer. Tongue free at tip. Lips rather full, 
with a free margin behind, attached by a frenum in front. Lower jaw 
projecting. Gill-openings rather small, slit-like, about as wide as base 
of pectorals and partly below them. Nostrils superior, well separated, 
the anterior with a slight tube. Vent close in front of anal. Dorsal 
inserted at some distance from the head, confluent with the anal around 
the tail. Pectorals well developed. Species numerous, in most warm 
seas, ascending streams, but mostly spawning in the sea. (Latin, angu- 
illa, an eel.) 


587. A. rostrata* (Le Sueur) Dekay.—Common Fel. 

Brown, nearly plain, often tinged with yellowish; paler below. Dis- 
tance from snout to dorsal about one-third the length. Distance between 
anal and front of dorsal about equal to the length of the head. Head 
St in length, 25 in distance from gills to vent. Pectoral shorter than 
mandible. L. 50 inches. Atlantic coast of the United States; very 
abundant from Maine to Mexico; ascending all streams and resident 
throughout the Mississippi Valley. Also recorded from China. 


(Murena rostrata and bostoniensis Le Sueur, Journ. Acad. Nat. Sci. Phila. i, 81: An- 
guilla bostoniensis Giinther, vii, 31. Var. ? texana Kaup, from the Gulf of Mexico is 
characterized by its thicker lips: Anguilla tecana Kaup, Apodal Fish. 45: Anguilla 
tyrannus Grd. U. 8. Mex. Bound. Surv. Ichth. 75.) 





* Another species has been accredited to our coast, viz: 

A. vulgaris Raf.—European Eel. Distance from snout to dorsal 3} in length. 
Distance from front of anal to front of dorsal, about a third longer than the head. 
Head 94 in length. Pectoral about as long as the mandible. Vertebre 45-+-70, Coasts 
of Europe, perhaps straying to our coasts. ‘‘I have examined an example from New 
Jersey: it is in the Liverpool Museum (Giinther).” 

(Murena anguilla L. Syst. Nat.; Rafinesque, Indice d’Ittiol. Sicil. 1810, 37; Turton, 
Brit. Fauna, 87; Giinther, viii, 28: Anguilla acutirostris Risso, Eur, Mérid. iii, 198.) 
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174.—CONGER* Cuvier. 
Conger Eels. 


(Cuvier, Regne Anim. II, 1817: type Murana conger Linn, etc.) 

Body formed as in Anguilla, the skin scaleless. Head depressed 
above, anteriorly pointed. Lateral line present. Mouth wide, its cleft 
extending at least to below the middle of the eye. Teeth in the outer 
series in each jaw equal and close-set, forming a cutting-edge. No 
canines. Band of vomerine teeth short. Tongue anteriorly free. Ver- 
tical fins well developed, confluent around the tail; pectoral fins well 
developed; dorsal beginning close behind pectorals. Gill-operings 
rather large, low. Eyes well developed. Posterior nostril near eye; 
anterior near the tip of the snout, with a short tube. Lower jaw not 
projecting. Skeleton different in numerous respects from that of An- 
guilla. Vertebre about 56+100. In most warm seas. 

The name Leptocephalus was first given to a peculiar band-shaped, 
pellucid, worm-like animal, the type of a considerable group of fishes, 
the Leptocephalide or Helmichthyide, which has been made to constitute 
a distinct order, Lemniscati. It has, however, been satisfactorily shown 
by Carus, Gill, Giinther, and others, that these singular forms are not 
distinct species, but are early stages in the development of other fishes, 
Leptocephalus morrisii, of Conger niger, and the others of various An- 
guilloid, Stomiatoid, and Clupeoid forms. (See Giinther, viii, 136.) It 
is thought by Dr. Giinther that the Leptocephalid forms are probably 
‘individuals arrested in the development at a very early period of their 
life, yet continuing to grow to a certain size, without corresponding 
development of their internal organs, and perishing without having at- 
tained the characters of the perfect animal.” (xdéyypec, Conger, the an- 
cient name of the Conger Eel.) 


588. C. miger (Risso) J. & G.—Conger Eel. 

Dark brown above, lower parts soiled white; dorsal and anal pale, 
with a black margin (sometimes uniform black); pectorals dusky, edged 
with paler; pores of lateral line whitish. Dorsal inserted over the pos- 
terior margin of the pectoral, or slightly behind it; pectoral one-third 





*The prior name Leptocephalus (Gmelin, Syst. Nat. i, 1150, 1788: type Leptocephalus 
morrisi Gmel., an arrested larval form of Conger) should, in strictness, supersede Con- 
ger. The use of the term for the adult normal fish would, however, lead to confusion, 
as Leptocephalus has for nearly a hundred years been applied to various singular 
organisms, lately shown to be undeveloped forms of eels and of certain Isospondyli. 
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as long as the head. Teeth in asingle series on the sides of the jaw, in 
a broad patch at the tip. Cleft of mouth extending to beyond the mid- 
dle of the rather large eye. Jaws equal or the lower included. Dis- 
tance from snout to vent three times the length of the head. Head 7%. 
L. 50 inches. Europe, to South America and East Indies, frequently 
taken on our Atlantic coast. We are unable to detect any difference 
between American and European examples. It sometimes reaches a 
length of 8 feet. 


(Anguilla conger L. Syst. Nat.: Murena nigra Risso, Ichth. Nice, 1810, 93: Conger vul- 
garis Cuvier, Regne Anim. 1817: Anguilla oceanica Mitchill, Journ. Acad. Nat. Sci. i, 407: 
Conger occidentalis Dekay, N. Y. Fauna, Fishes, 314, 1842: Conger vulgaris Giinther, viii, 
38: Conger oceanicus Gill, Rept. Com. Fisheries for 1871-72, 811.) 


175.—-SIMENCHELYS Gill. 


Pug-nosed Hels. 
(Gill MS. ; Goode & Bean, Bull. Essex Inst. xi, 1879, 27: type Simenchelys parasiticus Gill. ) 


Body eel-shaped, covered with linear imbedded scales, disposed at 
right angles as in Anguilla. Lateral line present, faint. Head very 
short, rounded, very blunt anteriorly, slightly compressed. Mouth 
small, entirely anterior. Premaxillaries and maxillaries of each side 
side coalesced and separated from those of the other side by the eth- 
moid. Jaws equal, their edges hard, provided with a single series of 
sinall, rounded, close-set, incisor-like teeth. Novomerine teeth. Tongue 
broad, somewhat free anteriorly. Mandible very deep and strong. 
Operculum sabre-shaped. Gill-openings very small, inferior, longi- 
tudinal, well separated, situated in front of the pectorals and below 
them. Both nostrils large, the anterior with a slight rim, but no tube. 
Lips full. Pectorals short; vertical fins confluent around the tail, the 
dorsal beginning not far behind pectorals ; vent in front of anal, near 
middle of body. One species known, probably the type of a distinct 
family. (o:nos, pug-nosed; éyzedu-, eel.) 


589. S. parasiticus Gill. 

Dark brown, nearly plain. Eye rather large, anterior, but behind the 
angle of the mouth, scarcely shorter than the snout. Head + length of 
trunk; about 4 distance from snout to origin of dorsal; width of gill 
slit equaling diameter of orbit; interorbital space nearly half length of 
head. Vent not much in advance of middle of body. Dorsal begin- 
uing just behind tips of pectorals; fins rather low. Off-shore banks, 
south of Newferndland; abundant. Individuals have been found bur- 
rowing in the flesh of the halibut. 

(Gill, MS. in Goode & Bean, Bull, Essex Inst. xi, 27, 1878.) 
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Famity LIV.—SYNAPHOBRANCHID. 
(The Synaphobranchoid Eels.) 


Body eel-shaped, covered with linear, imbedded scales placed at right 
angles, as in Anguilla. Lateral line present. Head long and pointed, 
the snout produced. Mouth very long, the eye being over the middle of 
its cleft. Jaws about equal; teeth small, sharp, in a broad band in each 
jaw, becoming a single series anteriorly; those of inner series in upper 
jaw and of outer series in mandible somewhat enlarged ; vomerine teeth 
in a narrow band anteriorly. Giull-openings inferior, horizontal, close 
Aogether, convergent forward, somewhat confluent at the surface, but 
separated by a considerable isthmus within. Tongue long, free only at 
the sides. Nostrils large, the anterior with a short tube, the posterior 
before the lower part of the eye. Pectoral well developed; dorsal low, 
beginning behind vent; anal longer than dorsal, rather high, its rays 
slender, branched, not imbedded in the skin; vertical fins confluent 
around the tail. Vent near the anterior fourth of body. Muscular and 
osseous systems well developed. Stomach very distensible. Deep-sea 
fishes; a single genus with 4 species known. 

(Murenide, group Synaphobranchina Giinther, viii, 22-23.) 

176.—_SYWNAPHOBRANCHUS Johnson. 
(Johnson, Proc. Zobl. Soc. London, 1862, 169: type Synaphobranchus kaupii Johnson = 
Murena pinnata Gronow. ) 

Characters of the genus included above. (cvvad¢ys, joined; fpayyzos, 
gills.) 

590. S. pimmatus (Gronow) Giinther. 

Uniform brown, rather darker below; the vertical fins darker pebinal 
light-edged anteriorly; inside of am blue-black ; gill-openings dark. 
Jaws subequal in length, sometimes the lower, sometimes the upper the 
longer; the upper with a projecting fleshy tip; maxillary reaching to 
opposite gill-openings, which are rather longer than the large eye. 
Head 34 in distance from snout to dorsal, 2? in distance to anal, 83 in 
length. Eye broader than interorbital space, rather nearer tip of snout 
than end of maxillary. Pectoral slender, longer than snout. New- 
foundland to Madeira, ‘a common resident of the deep waters of the 
off-shore banks in 200 to 300 fathoms, where individuals are often taken 


on the fishermen’s trawl lines.” 


(Murena pinnata Gronow, Syst. Ich. ed. Gray, 1854,19; Giinther, viii, 22; Goode & 
Bean, Bull. Essex Inst. xi, 1879, 26.) 
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Famity LV.—SACCOPHARYNGID. 
(The Gulpers.) 


Muscular system very feebly developed, with the bones very thin, soft, 
and wanting in inorganic matter, connected by a lax, easily torn fibrous 
tissue. Head and gape enormous. Snout very short, pointed, flexible, 
like an appendage ovérlapping the gape. Eye small. Maxillary and 
mandibulary bones very thin, slender, arched, armed with one or two 
series of long, slender, curved, widely-set teeth, their points being 
directed inwards; palate toothless. Gill-openings wide, at some dis- 
tance from the head, at the lower part of the sides; gills very narrow, 
free, and exposed. Trunk of moderate length. Stomach distensible in 
an extraordinary degree. Vent at the end of the trunk. Tail band- 
like, exceedingly long, tapering into a very fine filament. Pectoral 
present, small. Dorsal and anal fins rudimentary, the former smaller 
than the latter, and indicated by a groove bordered by a whitish line on 
each side, and commencing at a short distance behind the head; a short 
fine ray occasionally visible towards the end of the trunk. Anal rays 
distinct, commencing behind the vent, and visible for some distance. 
One species known, from the North Atlantic. 

(Murenide, group Saccopharyngina Giinther, viii, 22.) 

177._SACCOPHARYNX Mitchill. 
(Mitchill, Ann. Lyc. Nat. Hist. N. Y. i, 1824, 82: type Saccopharynx flagellum Mitch.) 

Characters of the genus included above. (Latin, saecus, sack; 
pharynx, pharynx.) 


591. S. Aagellum Mitch. 

Uniform deep black. Three specimens have been found floating in the 
North Atlantic, with their stomachs much distended, they having swal- 
lowed some other fish, the weight of which many times exceeded their 
own. (Giinther.) 


Mitchill, Ann. Lyc. Nat. Hist. N. Y. i, 1824, 82; Giinther, viii, 22: Ophiognathus 
’ ’ » Ow; ? ’ [prog 
ampullaceus Harwood, Phil. Trans. 1827, 277.) 


Famity LVI (a).—NEMICHTHYID A. 
(The Snipe-Eels.) 


Body excessively slender, not strongly compressed, deepest near the 
middle, tapering backward to the long and very slender filament-like 
tail, and forward to a very long and slender neck, which is abruptly 
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enlarged at the occipital region. No scales. Lateral line obsolete. 
Head resembling that of Belone, the head proper small, short, and rather 
broad, with flat top and vertical sides. Nostrils large close together in 
front of the eye, without tube or flap. Jaws excessively prolonged, 
almost needle-like, the upper the longer and somewhat recurved. Teeth 
in both jaws small, very numerous, close-set, retrorse. Gill-openings 
rather large, running downward and forward, separated by a narrow 
isthmus. Pectorals well developed. Vent close behind pectorals, the 
abdominal eavity extending far behind it. Anal fin beginning near the 
vent, higher than the dorsal, becoming obsolete on the caudal filament. 
Dorsal beginning close behind occiput, its anterior rays soft, succeeded 
by a long series of very low spines, which are slightly connected by 
membrane, their height rather less than the length of the interspaces ; 
on the tail, the spines again give place to soft rays. The soft rays of 
the fins are connected by thin membrane instead of being imbedded in 
thick skin, as in eels generally. Color translucent, the lower parts 
dark, the back pale. Stomach not distensible. Muscular and osseous 
systems well developed. Abdominal cavity extending far behind the 
vent. One genus known, with three species; singular inhabitants of 
the deep seas. The position of this family among the Apodes is perhaps 
open to question. A second genus, Cyema Gthr., with shorter, soft body, 
posterior vent, and shorter vertical fins surrounding the tail, perhaps 
belongs to this family. 


(Murenide, group Nemichthyina Giinther, viii, 21.) 


4178.—NEMECHVEAWS Richardson. 
(Leptorhynchus Lowe: Belonopsis Brandt.) 
(Richardson, Voyage Samarang, 1848, 10: type Nemichthys scolopaceus Rich.) 
Characters of the genus included above. (vjya, thread; ?70dc, fish.) 


592. N. scolopacenus Rich. 

Head comparatively stout, its depth one-seventh its greatest length. 
Eye moderate, less than one-third the length of the head without snout. 
Length of pectoral fins slightly less than height of the anal, which is 
less than the height of the body and rather more than the greatest depth 
of the head. Pale above; belly and anal fin blackish, the color not 
abruptly changing, the back somewhat speckled. L. 56 inches. At- 
lantic Ocean, in deep water; many specimens lately taken with the 
beam-trawl off the New England coast. 


(Richardson, Voyage Samarang, 10; Giinther, viii, 21: Leptorhynchus leuchtenbergi 
Lowe = Belonopsis leuchtenbergi Brandt, Mém. Ac. St. Petersb. Sav. Etrang. 1854, 
171-174.) 
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593. N. avocetta Jordan & Gilbert. 

Head slenderer, its depth one-ninth its greatest length. Eye large, 
one-third the head, without snout. Length of pectoral scarcely greater 
than height of anal, which is scarcely less than the greatest depth of 
the body, and more*’than the greatest depth of the head. Translucent; 
belly with close-set dark spots, its lower edge and anal fin black, the 
back abruptly white and unspotted. L.22inches. Head 10; depth 58; 
depth of anal 64 in length of body. Puget’s Sound; one example 
known, differing in some slight respects from all Atlantic specimens 
examined. 

(Jordan & Gilbert, Proc. U. S. Nat. Mus. 1880, 409.) 


Soncrass PHYSOCLINTT. 


(The Physoclistous Fishes.) 


Air-bladder, ifpresent, without pneumatic duct, in the adult. Parietal 
bones separated by the supraoccipital. Ventral fins usually thoracic or 
jugular, normally with 1 spine and 5 soft rays. Pectoral fin normally 
inserted high, with vertical base. Vertical fins usually with spines. 
Premaxillaries normally forming the entire border of the upper jaw. 
Tail homocercal. (guaés, bladder; <ietoz0s, closed.) 

ANALYSIS OF THE ORDER OF PHYSOCLISTI. 


a. Scapula suspended to the anterior vertebra ; maxillary distinct; superior bran- 
chihyals and pharyngeals present ; inferior pharyngeals not united; no 
interclayicles ; body elongate; ventral fins abdominal or wanting. 

° ‘ OPISTHOMI, P. 
aa. Secapula suspended to the cranium by a post-temporal. 

b. Lower pharyngeals co-ossified; fins without spines; ventral fins abdominal; 

third and fourth superior pharyngeals much enlarged. 
SYNENTOGNATHI, Q. 
bb. Lower pharyngeals separate (or if united, fins with spines and ventrals thoracic). 
ec. Gills tufted ; superior branchihyals and pharyngeals and basal branchihyals 
wanting; ventrals, if present, abdominal-........ LOPHOBRANCHI, R. 

cc. Gills pectinate. 
d. Superior branchihyals and pharyngeals reduced in number; ventrals abdom- 
LT meee es ee een te sacle se Sts Some B ale Se mclaren HEMIBRANCHII, S. 
dd. Superior branchihyals and pharyngeals normally developed; ventrals mostly 
thoracic or jugular. 
e. Bones of the jaws not united. 
f. Pectoral fins not pediculate, the gill-openings in front of them. 

Gap CRATE MLOUUT ale ore awe sisal oat teiseyats a\-teetoiel- =a sik coer ACANTHOPTERI, T. 
gg. Cranium anteriorly twisted; both eyes on the same side of the head. 
H&ETEROSOMATA, U. 
Sf. Pectoral fins pediculate, their basal bones reduced in number and elon- 
gate; gill-openings in the axils.......-.... eee PEDICULATI, V. 
ee. Bones of the jaws co-ossified; the dentary withthe articular, and the pre- 
maxillaries with the maxillaries ...... ........-.<- PLECTOGNATHI, W. 
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Orvsr P.—OPISTHOMI. 
(The Spiny Hels.) 


Scapular arch suspended to the anterior vertebrae. Superior pharyn- 
geals and branchihyals ossified, the third pharyngeal a little larger, 
the fourth small. Three basal branchihyals; inferior pharyngeals 
distinct; maxillary bone distinct; supraoccipital separating parietals; 
no interclavicles; symplectic present; praecoraccid wanting; parietals 
separated by the supraoccipital; air-bladder, if present, without pneu- 
matic duct; dorsal with spines; ventrals, if present, abdominal. The 
fishes of this order differ from other Physoclisti and agree with the 
Eels in having the scapular arch free from the cranium and attached 
to the anterior vertebrae. Two families are known. (ézis07, backward ; 
dpos, Shoulder.) 

ANALYSIS OF FAMILIES OF OPISTHOMI. 
a. Ventral fins wanting; dorsal fin with the soft portion well developed. 
MASTACEMBELID&, 56 (b). 


aa. Ventral fins abdominal, of numerous spines and soft rays; soft portion of the dor- 
sal fin obsolete. .... SS washodyointe eaten steele etl Sp aeiereisoors NOTACANTHID, 56 (c). 


Fawity LVI (6).—MASTACEMBELIDZ. 
(The Spiny Hels.) 


Body elongate, eel-like, naked or covered with very small scales. 
Mouth oblique, of moderate size, either the snout or the chin being 
produced in a fleshy appendage; lower jaw little movable; upper jaw 
not protractile. Teeth small. Gill-openings restricted to the region 
below the convexity of the operculum, the upper part of the oper- 
culum being covered by the skin of the scapular region; gill-mem- 
branes free from the isthmus; gills 4, a slit behind the fourth. Pseu- 
dobranchixs small or obsolete. Tail isocercal. Dorsal fin very long, 
the anterior part composed of low, free spines, the posterior of soft 
rays; anal fin with or without spines; caudal fin separate or not. 
Ventral fins wanting; pectorals small. <Air-bladder present. Bran- 
chiostegals 6; pyloric coeca 2 (in Mastacembelus). Fishes of the fresh 
waters of the East Indies. Genera 2; species about 14. We follow 
Dr. Bean in attaching provisionally to this family a singular fish from 
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the North Pacific, the osteology of which is unknown, and which may 
really belong to the Acanthopteri. 

(Mastacembelide Giinther, iii, 539-543.) 

a. Scales none or rudimentary; body very elongate, tapering backward to a point. 
( Plilichthyina. ) 
b. Lower jaw with a projecting fleshy appendage at tip; gill-membranes broadly 
TIMITEO Rs sates coca elcowe ese scas ih Seas See Sates ea see PTILICHTHYS, 179. 
179.—PTILICHTHYS Bean. 
(Bean, Proc. U. 8. Nat. Mus. iv, 1881: type Ptilichthys goodei Bean.) 

Body extremely elongate, serpentiform, little compressed, the tail 
tapering to a point. Skin naked, or with a few thin, loose, scattered 
scales; no lateral line. Head unarmed, rather small; upper jaw not 
protractile; snout short; mouth oblique; lower jaw projecting consid- 
erably beyond the upper, with a protruding fleshy appendage at tip. 
Maxillaryreaching the front of eye. Mandible little movable. Both 
jaws with fine, close-set, sharp teeth, in one row, the posterior teeth a 
little the largest; no evident teeth on vomer or palatines. Gill-open- 
ings restricted to below the most convex part of the opercle; the mem- 
branes broadly united below, free from the isthmus. Gills 4, a slit 
behind the fourth. Pseudobranchiz very small, almost obsolete. Gill- 
rakers short and stout. Pectorals short; ventrals wanting; dorsal 
beginning close behind the nape; the anterior portion for about half 
the length of the body composed of very low, stiff, free spines, hooked. 
backwards, the posterior portion higher, of slender soft rays connecte& 
by thin membrane. No caudal fin, the tip of the tail free. Anal sim- 
ilar to the soft dorsal, without spines. Vent at considerable distance 
from the head. North Pacific. (zrédov, quill; ?7@d¢ fish.) 


594. P. goodei Bean. 

Orange or yellowish, the body with a blackish longitudinal stripe, the 
anal darker in color than the dorsal. Eye rather large, as long as.snout, 
5 in head; cheeks and opercles long; pectoral fin half as long as the 
head; soft dorsal and anal deeper than the body posteriorly, the anal 
a little lower than the dorsal. Vent near the end of the anterior third 
of the body ; distance from the vent to the beginning of the soft dorsal 
3} times the length of the head; length of head twice its greatest depth, 
54 in the distance to the vent; appendage of mandible half as long 
as eye; free tip of caudal two-thirds eye. Dorsal spines 90; soft rays 
of dorsal 145; of anal about 185; P.12. L. about 12. inches. Aleutian 
Islands. 

(Bean, Proc. U. 8. Nat. Mus. iv, 1881.) 

Bull. Nat. Mus. No. 16——24 
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Famity LVI (c)—NOTACANTHIDZ. 
(The Notacanthid Fishes.) 


Body elongate, somewhat compressed, covered with very small scales ; 
head scaly; lateral line present. Head short, the snout protruding 
beyond the mouth, which is of moderate size, horizontal ; both jaws with 
a series of slender, close-set teeth. Eye lateral, rather small. Gill- 
openings wide, not restricted above, the membranes not united, free 
from the isthmus. Pseudobranchiz none. Gill-rakers long, slender. 
Gills 4, a slit behind the fourth. Dorsal fin short, median, composed of 
a few very short free spines, with sometimes a single soft ray. Anal 
fin very long, moderately high, beginning near the middle of the body 
and extending along the lower side of the band-like tail, confluent with 
thesmall caudal; anteriorly withnumerousspines. Ventrals abdominal, 
nearly median, of 2-4 inarticulate and about 8 soft rays; the: fins very 
close to each other, and often completely united. Pectorals short, placed 


rather high. Genera 2, species about 6; deep-water fishes, found in 


most seas. 
(Notacanthi Giinther, iii, 544.) 


a. Dorsal spines 6-12; snout without proboscis ...--..-----..---. NoTACANTHUuS, 180. 
180.—NOTACANTHUS Bloch. 


(Acanthonotus Bloch: Campylodon Fabricius.) 


(Bloch, Abh. der Bohm. Gesellsch. 1787: type Notacanthus chemnitzi Bloch = Acantho- 
notus nasus Bloch, Ausliindische Fische, xii, 114: fide Gill.) 


Snout not produced into a proboscis. Dorsal spines 12-15. Char- 
acters of the genus otherwise included above. (vét0s, back; azavéa, 


ine 
spine.) 5 


595. N. claemamitzi Bloch. 

Color plain, or with dusky bands on the back. First spine of the dor- 
sal opposite the ventral fin; no soft ray in the axil of the last spine. 
Ventrals close together, and joined by the internal border of their mem- 
branes. Pectorals 13 times in the length of the fish; ventrals 22 
times in length. Head 8 in length; depth 12. B.8; D. X; A. XIII, 
116; C. 8.; P. 17; V. ILI, 8. Lat. 1. 400. (Valenciennes.) Coast of 
Greenland. This or some other closely related species has been lately 
taken in, deep water off the coast of New England. 


(“* Notacanthus chemnitzi Bloch, Abh. der Bohm. Gesellsch. 1787”: Acanthonotus nasus 
Bloch, Ausl. Fische, xii, 114: dcanthonotus nasus Bloch & Schneider, Syst. Ichth. 390: 
Notacanthus nasus Cuy. & Val. viii, 467: Notacanthus nasus Giinther, iii, 54: Campylo- 
don fabricii Reinh. Vidensk. Selsk. Afhandl. 1838, 120. ) 


~ 


ee ee 
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Orver Q—SYNENTOGNATHI. 
(The Synentognathous Fishes.) 


Lower pharyngeal bones fully united; second and third superior pha- 
ryngeals much enlarged, oval, not articulated to the cranium, sending 
precesses forwards; thefourth wanting. Ventral finsabdominal, without 
spine, the rays more than 5. Scapula suspended to the cranium by a 
post-temporal bone, which is slender and furcate. Parietal bone much 

*reduced. Supraclavicle not distinct; no interclavicle. Basis of cranium 
double in front, but without muscular tube. Fins without spines. <Air- 
bladder usually large, without pneumatic duct. This order includes 
only the family of Scomberesocide, and marks the transition from the 
Physostomi to the Acanthopteri. Its relations with the Haplomi are very 
intimate. (cvy, together; evz0s, within; ;vadoc, jaw.) 


(Physostomi pt. family Scomberesocide Giinther, vi, 233-29. ) 


Famity LVIJT—SCOMBERESOCIDAL. 
(The Gar-fishes and Flying-fishes.) 


Body oblong or elongate, covered with cycloid scales, which are usu- 
ally deciduous. Lateral line running very low, along the sides of the 
belly. Head more or less scaly, usually with vertical sides. Mouth 
various, the jaws being often prolonged into a beak. Premaxillaries not 
protractile, hinged at base mesially; margin of the upper jaw chiefly 
formed by the premaxillaries ; the short maxillaries often entering the 
lateral margin; maxillary often anchyclosed with the premaxillary ; its 
edge slipping under the front of the preorbital. Dentition various. 
Dorsal fin without spines, inserted on the posterior part of the body, 
opposite the anal and usually similar to it. Ventrals abdominal, of sev- 
eral soft rays, usually inserted posteriorly. No adipose fin. Pectoral 
fin inserted high, sometimes used as an organ of flight. Caudal fin 
usually forked, the lower lobe the longer. Vent close in front of anal. 
Nostrils large, double, near the eye. Lower pharyngeals fully united. 
Gill-membranes not united, free from the isthmus. Pseudobranchiz 
hidden, glandular, Gill-rakers various. Gills 4, a slit behind the 
fourth. Air-bladder usually large, sometimes cellular. Intestinal canal 
usually simple, without cceca. Carnivorous. One genus (Zenarchop- 
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terus) viviparous, the other oviparous. Genera about 8, species 160; 
abounding in all warm seas, some of them entering fresh waters. 


(Scomberesocide Giinther, vi, 233-298.) 


* Jaws with sharp, wide-set teeth; both jaws prolonged, forming a beak; finlets 
none. (Belonine.) 
a. Gill-rakers none; no teeth on vomer or palatines-...-.-.----. TyLosurvs, 181. 
** Jaws with very small teeth, or none. 
b. Maxillary anchylosed to premaxillary. 
c. Both jaws more or less prolonged ; dorsal and anal with finlets. (Scombere- 
SOCING:)HL soe: SE Ne Sate eels Be Sieintem a ae aree sake er SCOMBERESOX, 182. 
cc. Lower jaw only produced; no finlets. (Hemirhamphine.) 
d. Anal fin of the male not modified; species oviparous. 
HEMIRHAMPHUS, 183. # 
bb. Maxillary separate from premaxillary ; neither jaw produced; no finlets ; 
pectoral fins elongate. (Hxocetine.) 
e. Ventrals anteriorly placed, not reaching to the anal. HALOCYPSELUS, 184. 
ee. Ventrals posteriorly placed, reaching past front of anal. 
f. Chinewabhonthbarbelece soe,cseens coe ceeice se emia seek Exccatus, 185. 
ff. Chin with one or two barbels or fleshy appendages.CYPSELURUS, 186. 


18i.—TYLOSURUWUS Cocco. 
Gar-fishes. 


(Cocco, Lettere in Giornale Sci. Let. Sicilia, xvii, 18: type Tylosurus* cantraini 
Cocco = Esox imperialis Raf.) 

Body elongate, very slender, not much compressed. Both jaws pro- 
longed into a beak, the lower jaw somewhat the longer, much the longer 
in young fishes, the very young resembling Hemirhamphus. Both jaws 
armed with a band of small, sharp teeth, besides which is a series of 
longer, wide-set, sharp, conical, unequal teeth. No teeth on vomer or 
palatines. Maxillaries grown fast to premaxillaries. Scales small, de- 
ciduous. Lateral line running along the side of the belly, becoming 
median on the tail. No finlets. Dorsal fin usually elevated anteriorly. 
Caudal fin short, truncate or forked. Pectorals and ventrals small, the 
latter inserted behind the middle of the body. Gill-rakers obsolete. Air- 
bladder present. Ovary single. Bones usually green. Size compara- 
tively large. Species numerous. Voracious fishes, found in most seas. 
This genus differs from Belonet (Belone vulgaris Cuvier) in the absence 
of gill-rakers and vomerine teeth. (cdos, callous; odpd, tail; in allusion 








*We are informed by Dr. Vinciguerra, of Genoa, that the gill-rakers are obsolete 
in Tylosurus imperialis, as in all the American species formerly referred to Belone. 

tCuvier, Régne Anim. ii, 1817: type Esox belone L. = Belone vulgaris Fleming. 
(BeAovn, an ancient name of some fish whose ‘‘belly splits to allow the escape of the 
eggs, the wound afterwards healing,” doubtless Syngnathus ; Gé1os, a dart.) 
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to the caudal keel, on which the genus was originally based, a character 
of little importance.) 
a. Caudal peduncle not keeled. 


b. Posterior rays of the dorsal prolonged, longer than the anterior rays. 


596. T. hiams (C.& V.) J. & G. 

Olive green above, silvery below, sides with a row of obscure dusky 
blotches in the young; posterior portion of dorsal fin black. Snout a 
third longer than the rest of the head. Maxillary hidden by the pre- 
orbital. Dorsal beginning opposite front of anal, its posterior rays much 
elevated, their tips reaching beyond base of caudal. Anal fin slightly 
faleate, the last rays very low. Tail compressed, deeper than broad. 
Head 3 in length. D. 26; A. 27. Virginia to the West Indies and the 
west coast of Mexico, occasional on our coast. 

(Belone hians Cuvier & Valenciennes, xviii, 432: Belone hians Giinther, vi, 248.) 
bb. Middle and posterior rays of dorsal short, subequal. 

e. Dorsal and anal long, each with more than 20 rays. 
597. UT. Iatimmeamuas (Poey) J.& G. 

Green above, white below. Head and body elongate. Eye 104 in 
head. Beak twice as long as the rest of the head. Pectoral rather 
long and pointed, broader and shorter than in 7. longirostris. Bones 
not green. Caudal forked. B. 24; D. 24; A. 25. Cuba; occasional 
on our Atlantic coast. (Buzzard’s Bay; Goode.) 


(Belone latimana Poey, Mem. Cuba, ii, 292, 1860: Belone latimanus Giinther, vi. 249: 
Belone latimana Goode, Proc. U. 8. Nat. Mus. 1878, 6.) 


ec. Dorsal and anal shorter, each with less than 20 rays. 
d. Tail compressed, deeper than broad. 


598. VT. motatus (Poey) J.& G. 

Green above, yellow below; vertical fins bluish, their tips tinged 
with orange. free portion of tail compressed, deeper than broad. 
Head flat above, with deep scaly median groove. Superciliary region 
striated. Base of premaxillaries depressed; maxillary hidden by the 
preorbital. Teeth moderate, wide-set; no vomerine teeth. Eye less 
than interorbital space, 2 the postorbital part of head. Body broad, 
subcylindrical. Pectoral as long as postorbital part of head; ventrals 
very small; anal scaly at base; caudal slightly emarginate. Scales 
rather large. Head 25. D.13; A.14. (G@iinther.) West Indies, north 
to West Florida. 


(Belone notata Poey, Mem. Cuba, ii, 293, 1860: Belone notata Giinther, vi, 248: Belone 
notata Goode & Bean, Proc. U. 8. Nat. Mus. 1879, 151.) 


dd. Tail depressed, broader than deep. 
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599. T. longirostris (Mitchill) J. & G.—Gar-fish ; Bill-fish ; Needle-fish. 

Olive green above, silvery below; a silvery lateral stripe; a dark 
spot above root of pectoral; fins nearly plain. Free. portion of tail 
moderately depressed, not keeled. Head long, flat above, with a 
broad, rather shallow, scaly median groove. Top of head not rugose, 
usually faintly striate. Maxillary rather more than half hidden by the 
preorbital. Teeth moderate; no vomerine teeth. Gill-rakers obsolete. 
Body subcylindrical, its depth less than the length of the pectoral, 
which is about equal to the postorbital part of the head. Ventrals a 
little nearer the head than the caudal; dorsal and anal somewhat fal- 
cate; caudal fin truncate, or slightly emarginate. Scales thin and 
small, deciduous. Head 23; snout 4. D.15; A.18. L.4 feet. Maine 
to Brazil; very abundant on our Atlantic coast. It often ascends rivers 
far above tide-water. 


(Esox longirostris Mitch. Amer. Month. Mag. ii, 322, 1817: Belone truncata Le Sueur, 
Journ. Acad. Nat. Sci. Phila. ii, 126, 1821: Belone truncata Giinther, vi, 244: Belone scru- 
tator Grd. U. 8S. Mex. Bound. Surv. Ichth. 30.) 


aa. Caudai peduncle keeled. 
600. T. exiliis (Grd.) J. & G.—Needle-fish. 

Translucent green, silvery below; an olivaceous vertebral streak and 
a bluish lateral band; fins plain. Body very slender; head long. Eye 
more than a third of the postorbital region. Maxillary not nearly all 
hidden by the narrow preorbital. Top of head flattish, with a broad 
scaly groove. Pectoral fin shorter than postorbital part of head, its 
length more than greatest depth of body; ventrals short, a little nearer 
head than caudal; dorsal and anal faleate, rather low, the anal begin- 
ning before dorsal and ending in front of its last ray; caudal fin 
unequally lunate. Scales very small and thin. Head 34. D.15; A. 
17. L.3 feet. Coast of California, from Point Concepcion southward; 
abundant. 

( Belone exilis Girard, Proc. Acad. Nat. Sci. Phila. 1854, 149: Belone exilis Girard, U.S. 
Pac. R. R. Sury. Fish. 158: Belone exilis Giinther, vi, 238.) 

182._SCOMBERESOX Lacépede. 


Sauries. 


(Sayris Rafinesque: Grammiconotus Costa.) 


(Lacépéde, Hist. Nat. Poiss. v, 344, 1803: type Scomberesox camperi Lac. = Esox saurus 
Walb.) 


Body elongate, compressed, covered with small, thin, deciduous scales. 
Jaws more or less prolonged, sometimes forming a beak, provided 
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with very feeble teeth; lower jaw the longer. Maxillaries joined to 
premaxillaries. Pectorals and ventrals small; dorsal small, opposite 
anal; last 4-6 rays of dorsal and anal detached, forming finlets. No 
pyloric ceca. <Air-bladder large. Gill-rakers numerous, long and slen- 
der. Size rather small. Species 2 or more, ranging widely in the open” 
sea. (Scomber; Esox.) 

a. Jaws produced in a beak. 

601. S. saurus (Walb.) Fleming.—Saury; Skipper; Bill-fish. 

Olive brown above, sides and below silvery; a distinct silvery band 
as broad as the eye bounding the dark of the back.”. Head broad above, 
narrowed below, tapering anteriorly to the very slender pointed beak; 
snout longer than the rest of the head. Fins all small; caudal fin 
forked; ventrals midway between base of caudal and front of eye. 
Head 34 in length; depth 9. D.9—VI; A. 12—VI; Lat.1.110. L. 
18 inches. Atlantic Ocean; rather common on both coasts, and found 


in the open seas. 


(Esox saurus Walbaum, Artedi, Pisce. iii, 93, 1792: Scomberesox camperi Cuv. & Val. 
xviii, 464: Scomberesox scutellatum Le Sueur, Journ. Acad. Nat. Sci. Phila. ii, 132, 1821; 
Fleming, Brit. Anim. 184; Giinther, vi, 257: Scomberesox storeri Storer, Hist. Fish. Mass. 
315: ? Scomberesox rondeleti Giinther, vi, 257. ) 


aa. Jaws scarcely produced, not forming a beak. 


602. S. brevirostris Peters. 

Dark green above, silvery below; sides with a lateral silvery stripe, 
bounded above by a dusky streak; upper fins mostly dusky; lower 
pale. Body much elongate, compressed, widest above, the abdomen 
and lower edge of head trenchant. Upper jaw conical, not produced, 
ending in a very acute tip; lower jaw slightly longer, its tip produced 
for a very slight distance, and flexible; triangular portion of premax- 
illaries as long as broad; snout a little more than half length of rest of 
head; interorbital space flat; maxillary reaching front of orbit. Teeth 
very minute, in a single row in each jaw. Eye large, in front of middle 
of head. Pectoral fin somewhat emarginate, 4 length of head; ven- 
trals small, far back, slightly nearer tip of snout than tip of lower lobe 
of caudal; dorsal inserted slightly behind front of anal; both fins low, 
the finlets small; caudal widely forked, the lobes equal. Scales small, 
deciduous, those on top of head forming an elliptical patch. Head 53; 
depth 9. D.9—VI; A.12—VI; Lat. 1. ca. 125. L. 14 inches. Coast 
_of California; rare. 


(Peters, Monatsberi:ht Akad. Wiss. Berl. July, 1866, 521: ? Scomberesox saira Giinther, 
Vi, 208. ) : 
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183.—-HEMIRHAMPHUS Cuvier. 
Half-beaks. 


(Cuvier, Régne Anim. ii, 1817: type Hemirhamphus commersoni Cuvier. ) 

Body elongate, compressed, the dorsal outline parallel with that 
of the belly. Upper jaw short; lower jaw prolonged into a slender 
beak, bordered with membrane; premaxillaries forming a triangular 
plate, the teeth of which fit against the toothed portion of the man- 
dible; maxillaries joined to premaxillaries. Teeth feeble, sometimes 
tricuspid. Gill-rakers rather long. Head covered above with large, 
shield-like scales. Scales large, deciduous. No finlets; caudal fin 
more or less forked, the lower lobe the longer; dorsal and anal similar, 
not modified in the males. Oviparous. Air-bladder large. No pyloric 
ceca. Young with the lower jaw short. Species numerous, in all warm 
seas, going in large schools. Size comparatively small. (7, half; 
papdos, beak.) 


a. Pectoral fins short; ventrals moderate. (Hemirhamphus.) 


603. Hi. unifasciatus Ranzani. 

Greenish, sides with a well-defined silvery band, narrower than the 
eye, about as broad as asvale. Tip of lower jaw red. Lower jaw (from 
end of upper jaw) 45-54 in total length from its tip to base of caudal. 
Head (without mandible) 44 in length from tip of upper jaw. Pre- 
maxillaries broader than long. Eye about equal to interorbital space, 
2 postorbital part of head. Ventrals nearly midway between eye and 
base of caudal. Dorsal and anal scaly. Caudal moderately forked, the 
middle rays being longer than the eye. Back not compressed. Head 
(with lower jaw) 23-3; depth 73. D.14; A. 15; Lat. 1.54. L. 12 
inches. Cape Cod to Panama and Indian Ocean; common on our 


South Atlantic coast. | 
‘(Ranzani, Nov. Comm. Acad. Sci. Inst. Bonon. 1842, v, 326, tab. 25; Gtinther, vi, 


262: Hemirhamphue richardi Cuyv. et Val. xix, 26.) 
604. HW. rosz Jordan & Gilbert. 

Green, with a silvery lateral band, rather broader than a scale. A 
triple vertebral streak. Lower jaw dark reddish brown. Lower jaw 
(from tip of upper) 44 in length from its tip to base of caudal. Head 
without mandible 34 in length from tip of upper jaw. Premaxillaries 
about as broad as long. Eye less than interorbital space, about half 
postorbital part of head. Ventrals rather nearer tip of caudal than 
eye, midway between base of caudal and gill-opening. Dorsal and anal 
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fins not scaly. Caudal moderately forked, the middle rays being twice 
the length of the eye. Pectorals shorter than postorbital part of 
head. Ventrals a little shorter. Back broad. Head (with lower 
jaw) 23. D. 14; A.14; Lat. 1, 63. Southern California, not very 
common. 

(Jordan & Gilbert, Proc. U. 8S. Nat. Mus. 1880, 335.) 


aa. Pectoral fins very long; ventrals very short; body very slender. (Zuleptorham- 
plhus* Gill.) 


605. Wi, lomgirostris Cuvier. 


Olivaceous, sides silvery. Body extremely slender and elongated, 
much compressed, almost band-like. Back thin, subearinate. Lower 
jaw very slender and long, much longer than the rest of the head. 
Teeth very feeble. Eye large, about equal to snout. Pectoral fins 
long and slender, half as long as mandible, more than one-fourth the 
length of the rest of the body. Upper rays-:of pectorals broad and 
compressed. Ventrals not longer than eye, inserted far back. Candal 
fin unequally forked, the lower lobe the longer. Head 63; depth 10. 
Mandible about 3. D. 22; A. 19; V.6. IL. 18 inches. Cape Cod to 
Indian Ocean, in the open sea; rare on our Atlantic coast. 


(Cuvier, Régne Anim.; Giinther, vi, 276: Hemirhamphus macrorhynchus Giinther, vi, 
276: Euleptorhamphus longirostris Putnam, Proc. Bost. Soc. Nat. Hist. 1870, 238.) 


184.—HALOCYPSELUS Weinland. 


(Weinland, Proc. Bost. Soc. Nat. Hist. 1859, vi, 385: “type Lxocetus mesogaster Mitch.”) 

This genus differs from Hvocewtus mainly in the anterior position and 
small size of the ventral fins, which terminate in advance of the anal 
fin, and are not used as organs of flight. Species not very numerous. 
(dls, sea; zdgedos, a swallow.) 


606, Hi. evolans (L.) Weinl. 

Olivaceous above, with dark specks; silvery below, with a bright blue 
lustre. Pectoral fins black above and behind, the lower border whitish. 
Snout obtuse and short, ? the diameter of the eye. Tye not large, 44 
in head, less than the width of the broad, rather convex, interorbital 
space. Distance from snout to first ray of ventral about equal to dis- 
tance between root of ventrals and last ray of dorsal. Pectoral fins 
long, 4 the length of the body, reaching the root of the caudal; second 





*Gill, Proc. Acad. Nat. Sci. Phila. 1859, 131: type Euleptorhamphus brevoorti Gill 
Hemirhamphus longirostris Cuvier. (évAémros, very slender; pasos, beak.) 


- 


378 CONTRIBUTIONS TO NORTH AMERICAN ICHTILYOLOGY—IV. 


ray of pectoral divided, third ray longest. Ventral fins not reaching 
nearly to vent. Dorsal inserted a little in advance of front of anal, its 
anterior rays not half so long as the head; 20 scales in front of dorsal 
and 6 between dorsal and lateral line. Gill-rakers long and slender. 
Head 4; depth 53. D. 13; A. 13. Lat. 1. 42; Wert. 25+ 19. In most 
warm seas, not rare on our Atlantic coast, where it spawns in summer. 

(Exocetus evolans L. Syst. Nat. i, 521: Lxocawtus evolans Giinther, vi, 282: Lxccetus 

evolans Liitken, Vidensk. Meddel. Naturh. Foren. 1876, 102; Weinland, 1. ce.) 
607. HE. obtusirostris (Giinther) J. & G. 

Very similar to H. evolans, but with the dorsal fin inserted above or 
behind the first ray. of the anal; the distance from the snout to the first 
ray of the ventrals less than the distance between the root of the ven- 
trals and last ray of the dorsal; 7 to 8 rows of scales above the lateral 
line; fins more distinctly marked. D.13; A.13. Lat. 1.40. (Liitken.) 
Tropical seas, north to Louisiana. 

(Lxocetus obtusirostris Giinther, vi, 283: Exocetus obtusirostris Liitken, Vidensk. 
Meddel. Naturh. Foren. 1876, 102.) 

285 .-EXOCG TUS Linnezus. 
Flying fishes. ‘ 
(Artedi; Linneus, Syst. Nat.: type Lxrocetus volitans L.) 

Body elongate, broad above, somewhat compressed. Head short, 
blunt, narrowed below. Mouth small. Jaws very short, about equal. 
Chin without barbel. Maxillaries not joined to the premaxillaries. 
Teeth very feeble or wanting. Eyes large. Gill-rakers moderate. 
Scales large, deciduous. No finlets. Dorsal fin short, opposite anal. 
Caudal widely forked, the lower lobe the longer. Pectoral fins very 
long, reaching past the beginning of the anal, and serving as organs of 
flight, their great size enabling these fishes to sustain themselves in the 
air for some time.* Ventral fins large, posteriorly inserted, also used 
as organs of flight. Air-bladder very large. Nopyloricceca. Species 
numerous in all warm seas. (22dzorzos, Sleeping out; the ancient name 
of these fishes, which were supposed to come out on the beach to sleep 
at night.) 


* These fishes are enabled to sustain themselves in the air for upwards of a minute. 
Their movements are exceedingly rapid. Their impulse, apparently, comes mainly 
from the strong tail, which has a sculling motion in the water, by which they acquire 
a great velocity. When they first emerge from the water, the pectorals are spread and 
vibrate rapidly, like the wings of an insect, and the ventrals are closed. The motion 
of the pectoral issimultaneous with the motion of the tail, and is probably caused by 
tlfe latter. When they reach a horizontal position in the air, the pectorals and ven- 
trals are spread, and apparently used ouly to retain the impulse previously received. 
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608. E. californicus Cooper—Flying-fish ; Volador. 

Steel-blue above and on both sides, belly abruptly silvery.- Pectorals 
blackish, with the posterior edge paler; an obscure oblique pale band 
across lower part; caudal plain dusky; ventrals pale, partly dusky ; 
dorsal rather pale, with a dusky blotch above. Body stoutish. Lower 
jaw rather the longer; both jaws with minute teeth. Eye large, rather 
longer than snout, 3 in head, nearly equal to the diameter of the slightly 
concave interorbital space. Pectoral fin reaching past the dorsal 
and falling just short of the caudal. Second ray of pectoral divided, 
the third longest. Ventrals about reaching middle of anal, their length 
34 in body, their insertion midway between middle of opercle and base 
of tail. Anterior rays of dorsal half the length of the head; 43 rows of 
scales between occiput and dorsal, 7 between the dorsal and the lateral 
line. Head 5; depth 6; ID. 12; A. 10; Lat. 1. 58. L. 18 inches. 
Southern California; very abundant in summer about the Santa Bar- 
bara Islands. 

(Cooper, Proc. Cal. Acad. Nat. Sci. 1864, 93; Giinther, vi, 295.) 


609. E. noveboracensis Mitchill. 

Dark bluish above; pectorals blackish, with the lower edge pale, in 
the young with two black bars; ventrals mesially blackish, the edges all 
white; caudal lobes mesially dusky, the edges pale. Head short; snout 
very blunt, shorter than the very large eye, which is narrower than the 
broad, concave, interorbital space. Pectoral fins very long, reaching 
past the base of the caudal; second ray of pectoral divided; ventrals 
reaching considerably past anal; their insertion midway between the 
preopercle and the base of the caudal. Dorsal fin inserted opposite 
anal. Head 42; depth5$. D.11; A.9. Lat. 1. 42-48. North Atlantic; 
not rare on our coast. 


(Mitchill, Amer. Month. Mag. ii, 233, 1817; DeKay, New York Fauna, Fishes, 230; 
? Cuv. & Val. xix, 99.) 


610. E. melanurus Cuv. & Val. 

Bluish above, silvery below, the pectoral fin blackish, except a por- 
tion of its middle and inner edge; ventrals plain or nearly so. Head 
of moderate length, not very blunt, the interorbital space broad, wider 
than the eye and somewhat concave. Eye very large, longer than 
snout, 3in head. Pectoral fin 13 in length, reaching past the base of 
the last dorsal ray and the tip of the last anal ray. Ventrals inserted 
midway between the posterior edge of the eye and the middle of the 
base of the caudal, their tips reaching nearly to the base of the last 
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analray; secondray of pectoral fin divided. Dorsal fin low, its insertion 
nearly opposite front of anal. Head 4; depth 6. D.11; A. 9; scales 
6-52-3. North Atlantic; occasional on our coast. 

(??Cuv. & Val. Hist. Nat. Poiss. xix, 101; said to have a black blotch on the upper 
part of the base of the tail, recalling the coloration of species of Sargus, a feature not 
noticed by us on any of our flying-fish. ) 
611i. E. exilienms Gmelin. 

Bluish above, silvery below, sides with five broad, transverse bars; 
pectorals and ventrals irregularly banded and blotched with blue and 
black. Body very slender; snout short, 1 length of head. Dorsal and 
anal fins similar and opposite. Ventrals inserted slightly behind the 
middle of the body; pectorals 13 in length of body; second ray of pec- 
torals extending beyond the membrane in a spine-like process. Ven- 
trals 3 in length. Head 6 in total length with caudal. D.12; A. 12. 
Lat. 1. 48. (Goode.) Atlantic Ocean; a small species, possibly the 
young of some other. 

(Gmelin, Syst. Nat. i, 1400, 1788; Giinther, vi, 291; Goode, Bull. U. S. Nat. Mus. v, 
64.) 

186.—CYPSELURUS Swainson. 
Bearded Flying-fishes. 
(Cypsilurus Swainson, Classification of Fishes, 1839, 296: rae Exocetus nuttalli Le 
Sueur. ) 

This genus differs from Hxocetus in the presence of one or more bar- 
bels or cutaneous appendages of delicate texture on the tip of the man- 
dible. ‘The species are all of small size, and it is possible that in some 
of them these appendages are lost with age. (zé~edos, a swift or swal- 
low; vdpd, tail.) 


612. C. furcatus (Mitch.) Weinland. 

Barbels 2, ribbon-like, usually little if any longer than the eye. Eye 
large, narrower than the broadly, slightly concave, interocular space. 
Adult nearly plain; young with three broad, black bands across the | 
belly in front of the ventrals; operculum and pectorals marbled with 
black ; lower caudal lobe with three blackish cross-bands; posterior 
part of ventral and lower part of anal black. Ventrals and pectorals 
reaching past base of caudal; ventrals inserted nearer the root of the 
caudal than the snout; dorsal very high, higher than the body, the 
longest rays not reaching the caudal. Anal not low. Head 4 in 
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length, not very short nor very blunt. D.13; A.9. Atlantic Ocean; 


not very common on our coasts. 

(Ezocetus furcatus Mitch. Trans. Lit. and Phil. Soc. i, 449,1815; Exocewtus furcatus 
Giinther, vi, 286: Exrocetus nuttalli Le Sueur, Journ. Acad. Nat. Sei. Phila. 1821, 10: Eyr- 
oceetus nuttallii Giinther, vi, 286: Mxocetus furcatus Liitken, Vidensk. Meddel. Naturh. 
Foren. 1876, 106; Weinl. 1. c.) 

613. C. comatus (Mitch.) Weinland. 

Greenish above, paler below; ventrals somewhat dusky; lower edge 
_ of pectorals pale. Body moderately elongate; head medium; eye very 
large, longer than snout, about 3 in head. Barbel very long, ribbon- 
like, reaching in the adult as far as the base of the ventrals; a small 
similar barbel, shorter than the eye, on each side of it at base. Pectoral 
fins reaching to last ray of dorsal, the third ray longest, the second split. 
Insertion of dorsal nearly midway between ventrals and anal; ventrals 
slightly nearer gill-openings than base of caudal, their tips nearly reach- 
ing end of anal, which is smaller than dorsal; caudal well forked, the 
lower lobe longest. Head 4; depth 53. D.12; A.9; Lat. 1.47. L.8 


inches. (Liitken.) Atlantic Ocean; occasional on our coast. 


(Exocetus comatus Mitch. Trans. Lit. and Phil. Soc. N. Y. i, 448: Hxocetus comatus 
Giinther, vi, 286: Exocetus comatus DeKay, New York Fauna, Fishes, 231: Lxocaetus ap- 
pendiculatus Wood, Journ. Acad. Nat. Sci. Phila. 1824, 283: Hxocetus comatus Liitken, 
Vidensk. Meddel. Natur. Foren. 1876, 106, fig. 1. 


Orver R.—LOPHOBRANCHII. 


(The Lophobranchs.) 


Gills tufted, not laminated, composed of small rounded lobes attached 
to the gill-arches. Scapula suspended to the cranium by a post-tem- 
poral. Superior branchihyals and pharyngeals, and basal branchi- 
hyals wanting or not ossified. Mouth very small, bounded above by 
the premaxillaries. Post-temporal simple, co-ossified with the cranium ; 
basis of the cranium simple. Pectoral fins with elevated bases. Inter- 
clavicles well developed. Anterior vertebrae modified, the diapophyses 
much expanded. Air-bladder simple, without air-duct. Snout pro- 
duced, bearing the small toothless mouth at the end. Gill-covers re- 
duced to a large simple plate. Skin with bony plates. Muscular 
system little developed. The families mentioned below have neither spi- 
nous dorsal, nor ventral fins; the Solenostomatide of the Indian Ocean 
have all the fins well developed. (Adios, crest; Spdyzta, gills.) 

(Lophobranchii Giinther, viii, 150-205.) 
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ANALYSIS OF THE FAMILIES OF LOPHOBRANCHII. 


a. No spinous dorsal fin; no ventral fins; gill-openings narrow. 
b. Axis of head in a line with that of the body......-.......-- SYNGNATHIDZ, 58, 
bb. Axis of the head forming an angle with that of the body..HiprpocamMpipaz, 59. 


Famity LVIIL—SYNGNATHID. 
The Pipe-fishes. 

Body elongate, very slender, covered with bony plates. Head slender, 
its axis continuous with that of the body. Snout long, tube-like, bear- 
ing the short toothless jaws at the end. Gill-openings reduced to a 
small aperture behind the upper part of the opercle. Tail long, not 
prehensile, usually provided with a small caudal fin. Male fishes with 
an egg pouch, usually placed on the under side of the tail, sometimes 
on the abdomen, and formed of two folds of skin which meet on the 
median line. The eggs are received into this pouch and retained until 
some time after hatching, when the pouch opens, permitting the young 
to escape. Dorsal fin single, nearly median, of soft rays only; pectorals 
present, small; ventrals none; anal fin minute, usually present. Genera 
10 or more; species 120. Small fishes, found in all warm seas, some- 
times entering fresh waters. 

(Syngnathide, group Syngnathina Giinther, vili, 153-193.) 


a Humeral bones united below; caudal fin present; pectoral fins well developed; 
dorsal ‘nearly opposite the vent: -< s-(--./.scecc sc seeoc cee SIpHOSTOMA, 187. 


187.—_SEPHOSTOMA* Rafinesque. 
(Syngnathus of most recent authors. ) 

(Rafinesque, Caratteri di aleuni Nuovi Generi, 18, 1810: type Syngnathus pelagicus L.) 

Body elongate, very slender, six or seven angled, not compressed, 
tapering into a very long tail; the dorsal keels of the trunk not contin- 
uous with those of the tail. Head slender, tapering into a long tube- 
like, sub-terete snout, which bears the very short, toothless jaws at the 
end. Humeral bones firmly united with the “ breast-ring.” Body cov- 
ered with a series of bony, keeled, radiated plates, arranged in linear 
series. Dorsal fin distinct, rather short, opposite the vent, which is 
near the middle of the body; caudal fin present, rather small; anal fin 





*The genus Syngnathus of Linnzeus, originally equivalent to the modern order of 
Lophobranchii, was first subdivided by Rafinesque in 1810. The name Siphostoma was 
given to S. pelagicus, and its relatives, the Syngnathus of late writers, that of Tiphle 
to S. typhle, the Siphonostoma of late writers, while Syngnathus was retained for S. 
equoreus and its relatives, the group now usually called Nerophis. 


———— 
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minute, close behind vent; pectorals developed, short and rather broad, 
Male fishes with an egg-pouch along the under side of the tail, formed 
by two cutaneous folds, and splitting lengthwise to extrude the young 


_fishes. Species numerous, inhabiting all warm seas; abounding in bays 


among the sea-weeds, and entering the rivers. The species of this 
genus are subject to many variations, and their proper discrimination 
is very difficult. (o:gov, tube; ozéya, mouth.) 
a. Breast shields not covered by skin; lower jaw’ projecting. (Siphostoma.) 

b. Atlantic coast species. 
G14. S, fuscum (Storer) J. & G.—Common Pipe-fish. 

Olivaceous; sides mottled and blotched. as in other species; base of 
dorsal with darker spots. Muzzle shorter than the rest of the head. 
Occiput usually more or less keeled. Dorsal fin longer than the head, 
covering 4+ 5 rings. Distance from snout to dorsal 3 in total length. 
Belly in females scarcely carinate. Tail one-third longer than rest of 
body. Lateral line and upper caudal edge not continuous. Head 9. 
D. 35-40. Rings 18437. L.10. Atlantic coast, common northward; 
described from specimens from Wood’s Holl, Mass. 

(Syngnathus fuscus Storer, Rept. Fish. Mass. 1838, 162: Siphonostoma fuscum Jor. & 
Gilb. Proce. U.S. Nat. Mus. 1880, 22: Syngnathus peckianus Storer, 1. c. 163: Syngnathus 
peckianus Giinther, viii, 157: Syngnathus fasciatus and viridescens DeKay, New York 
Fauna, Fish. 319-321: ? Syngnathus afinis* Giinther, viii, 164; from Louisiana. ) 
615. S. louwisiame (Giinther) J. & G. 

Color of other species; base of dorsal spotted. Muzzle longest in 
females, much longer than the rest of the head. Occiput somewhat 
keeled. Dorsal fin shorter than the head, on 3+5 rings. Distance 
from snout to dorsal 24 in total length. Belly in females scarcely 





*S. afinis (Giinther) J. & G. 

“The length of the snout is a little less than that of the remaining part of the head. 
Head nearly one-ninth of the total length. A distinct ridge runs along the median 
line of the snout and nuchal shields. Supraorbital ridge continued over the temples. 
Anterior part of the operculum with a faint ridge. Shields without spines. Tail 
longer than body. Caudal pouch half as long asthe body. Lateral line interrupted. 
Vent below the posterior third of the dorsal, which occupies 9 rings, 5 of which are 
body-rings. Caudal fin well developed; anal fin rudimentary in the male. Back 
with indistinct brown cross-bars; a brown band from the eye along the snout.” 
Total length 6 inches. Head 10 lines. Trunk 1$inch. Length to origin of dorsal 
fin 2 inches. Louisiana. ((Giinther.) 

Another form or species has the body stouter and the color darker, the dorsal in the 
females very high, and blackish, with paler spots. Muzzle about equal to the rest of 
the head. Occiput somewhat carinated. Dorsal fin shorter than the head, on 3-+5 
rings. Distance from snout to dorsal 24in length. Belly in the females with a sharp 
black carina. Head7. D. 30-31. Rings 15+33. Saint John’s River, Florida. 

(Siphonostoma sp. Jordan, Proc. U. S. Nat. Mus. 1880, 22.) 
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carinated. Tail one-fifth longer than the rest of the body. Lateral 
jine and upper caudal edge not continuous. Head 7. D. 33-37. 
Rings 18+ 33-204 38. L. 12 inches. Virginia to Texas; described 
from specimens from Beaufort, N. C. 

(Syngnathus louisiane Giinther, viii, 160: Siphonostoma louisiane Jordan, Proc. U. S. 
Nat. Mus. 1880, 22.) 


bb. Pacific coast species. 


616. 8S. califormiense (Storer*) Gill.—Big Pipe-fish. 

Olivaceous, varying to brownish red, yellowish below; head and body 
variously marbled and speckled with whitish, the markings posteriorly 
taking the form of short horizontal grayish streaks, anteriorly often 
forming narrow bars; usually a brownish lateral band. Top of head 
not carinated. Snout very long, from 14 to 2 times the length of the 
rest of the head, its length proportionately greater in the adult, and 
usually greatest in males. Dorsal shorter than head. Lateral line not 
continuous with upper edge of tail. Belly not carinated. Opercle with- 
out ridge. Dorsal rays 42 (varying from 38 to 44). Rings 204 46 
(those behind the vent varying from 40 to 48 in number; 40 to 43 in 
var. griseolineatum ; 46 to 48 in var. californiense). LL. 14 to 18 inches, 
much more than in our other species. Pacific coast of United States, 


everywhere common, especially northward. 


(Syngnathus californiensis Storer, Proc. Bost. Soc. Nat. Hist. ii, 73, 1845: Syngnathus 
californiensis Gill, Proc. Acad. Nat. Sci. Phila. 1862, 283: Syngnathus griseolineatus Ayres, 
Proc. Cal. Acad. Nat. Sci. 1854, 14: Syngnathus griseolineatus Giiuther, vii, 160: Syngna- 
thus abbottt Girard, U. S. Pac. R. R. Surv. Fish. 316: Syngnathus californiensis Girard, 
U. S. Pac. R. R. Surv. Fish. 344.) 


627. S. leptorhymchust (Girard) J. & G. 


Yellowish brown or blackish, spotted or vermiculated. Head raised 
above, but usually not carinated. Snout 14-13 times the length of the » 
rest of the head. D. 30-35. Rings 17+37-43. L. 10 inches. Other- 





*Another form or species, occurring at Monterey and Santa Barbara, agrees with 
the preceding in size, color, plates, fin-rays, &c., but differs in having the snout short 
not longer than the rest of the head. The eyes are rather smaller than in S. califor- 
niense, and the keels are perhaps less sharp. 

t Another common form, which is probably a variation of this species, is— 

S. dimidiatum Gill. 

Similar to S. leptorhynchus, but with the snout very short, scarcely as long as the 
rest of the head. Head slightly crested above. D. 30; rings 15+ 38. L. 8 inches. 
Coast of California, chiefly south of Point Concepcion. 

(Syngnathus brevirostris Girard, Proce. Acad. Nat. Sci. Phila. 1854, 156 (name preoc- 
cupied): Syngnathus dimidiatus Gill, Proc. Acad. Nat. Sci. Phila. 1862, 284: Syngnathus 
dimidiatus Giinther, viii, 65.) 
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wise essentially as in S. californiense. Nuchal plates somewhat keeled 
in var. leptorhynchus; uot keeled in var. arundinaceum. Coast of Cali- 
fornia, chiefly south of Point Concepcion; abundant. 

(Syngnathus leptorhynchus Girard, Proc. Acad. Nat. Sci. Phila. 1854, 156: Syngnathus 


leptorhynchus Girard, U. S. Pac. R. R. Sury. Fish. 346: Syngnathus leptorhynchus Gill, 
Proc. Acad. Nat. Sci. Phila. 1862, 284: Syngnathus arundinaceus Girard & Gill, ll. ec.,) 


aa. Breast shields covered by loose skin ; lower jaw included. (Dermatostethus* Gill.) 


618. 8S. pumctipimme (Gill) J. & G. 

Brown; dorsal fin speckled. Body comparatively robust Snout 
moderate, a little longer than the rest of the head. Eye large. Occiput 
with a raised keel; joint between the occiput and the first dorsal shield 
more perfect than usual, so that the head can be placed at an angle with 
the body. Greatest depth about equal to length of post-orbital part of 
head. Skin on breast and anterior ventral plates thin, showing the 
striation of the bones. Tail twice as long as trunk. Head 8; D. 41; 
rings 19+39. L.12. San Diego, Cal. Only the original types known. 

(Dermatostethus punctipinnis Gill, Proc. Acad. Nat. Sci. Phila. 1862, 283.) 


Famity LIX.—HIPPOCAMPID. 
(The Sea Horses.) 


Syngnathoid fishes destitute of caudal and ventral fins, and with the 
tail prehensile. Form of the body and head singular; in the typical 
genera the body is compressed, and the head, which is placed nearly 
at right angles with the axis of the body, is surmounted by a bony 
crest. These little fishes have thus a remarkably horse-like physiog- 
nomy, like that of the conventional “knight” at chess. Mouth very 
small, terminal. Dorsal fin median, of soft rays only; anal fin minute; 
pectoral short, with a broad base. Gill-openings very small. Egg-pouch 
of the male usually at the base of the tail. Genera about 4; species 
about 30, most of them belonging to Hippocampus. Fishes of the open 
seas of warm regions. They attach themselves by their tails to sea- 
weed and other floating substances, and are often carried to great dis- 
tances by currents. 

(Syngnathide, group Hippocampina Giinther, viii, 194-206. ) 


a Body compressed; occiput with a narrow bony crest, which is surmounted by a 
segponely 5 shields with tubercles or spines Bate smai ts iets HIPPOCAMPUS, 188. 





* Gill, Bene, ae Nat. Sci. Pin. 1862, 283: type Dermatostethus Pee oaaats Gill. 
(Graue skin ; 6refoS, breast.) 


Bull. Nat. Mus. No. 
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188.—HIPPOCAMPUS Rafinesque.* 


Sea Horses. 


(Rafinesque, Indice d’Ittiologia Siciliana, 1810, 37: type Syngnathus hippocampus L. = 
Hippocampus heptagonus Raf.) 


Body strongly compressed, the belly gibbous, tapering abruptly to 
a long, quadrangular, prehensile tail. Head with a distinct curved 
neck, placed nearly at a right angle with the direction of the body, 
surmounted by a compressed occipital crest, on the top of which is an 
angular, star-shaped coronet; top and sides of the head with spines. 
Body and tail covered with bony plates, forming rings, those on the 
body each with 6 spines or tubercles, those of the tail with 4. Pectoral 
fins present; anal minute, usually present; dorsal fin moderate, opposite 
the vent. Egg-pouch in the male a sac at the base of the tail, termi- 
nating near the vent. Species numerous, in all warm seas. (izzézapzoc, 
the ancient name, from izzos, horse; zéuzos, a wriggling sea-monster, or 
a caterpillar.) 


619. H. heptagomus Raf.—Sea Horse. 


Yellowish brown; eyes and cheeks with radiating wavy lines of light 
brown; snout with a narrow white cross-band near its middle (fide 
Goode); sides with a few small pale spots; dorsal dusky above. Tuber- 
eles of body and tail prominent, slightly recurved, usually provided 
with slender filaments, the tubercles of each alternate or each third ring 
on the back usually larger than the others. Occipital crest very high, 
with 5 tubercles, the anterior with long filaments. Snout as long as the 
opercle, which is marked with radiating strie. D. 18; P. 18; A. 4. 
Rings 11436. L.5 inches. Warmer parts of the Atlantic; north to 
England and Newfoundland ; rather rare on our coast. Very abundant 
in the Mediterranean. European examples examined by us are pro- 
fusely spotted, the snout plain; ours is possibly a different species. 


(Syngnathus hippocampus L. Syst. Nat.; Rafinesque, l. c. 37: Hippocampus antiquorum 
Leach, Zoél, Mise. 1814, 104: Hippocampus antiquorum Giinther, viii, 200: Hippocampus 
antiquorum Goode, Proc. U. 8. Nat. Mus. 1878, 45: Hippocampus brevirostris Cuvier, 
Régne Anim. : Hippocampus hudsonius DeKay, N. Y. Fauna, Fishes, 322: Hippocampus 
hudsonius Storer, Hist. Fish. Mass. 416: ? Hippocampus lavicaudatus Giinther, viii, 205, 
“tail without knobs.’’) 


620. H. ingems Grd. 


Chestnut brown, mottled with darker, and dotted with white. Body 
rather slender, its depth about equal to the distance from snout to pos- 





* — Hippocampus Leach, Zool. Misc. 1814, 103. 
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terior margin of orbit; tail longer than head and body together; snout 
rather shorter than opercle ; supraorbital spine nearly half diameter of 
eye; coronet well developed, with five spines. D.19; A. 4. Rings 10 
+338. San Diego, Cal., and southward; reaching a length of nearly a 
foot. 

(Girard, U. S. Pac. R. R. Surv. Fishes, 1858, 342.) 


Orver S—-HEMIBRANCHII. 
(The Hemibranchs.) 


Superior branchihyal and pharyngeal bones reduced in number; in- 
ferior pharyngeals separated. Ventral fins abdominal or subabdominal. 
Mouth bounded above by premaxillaries only ; interclavicles developed. 
No pneumatic duct to the air-bladder. (Cope.) There are also several 
striking peculiarities in the structure of the shoulder girdle and the skull, 
by which these fishes differ from the Acanthopteri, with which group un- 
der one name or another they have usually been combined. (jv, half; 
Bpayzra, gills.) 


ANALYSIS OF FAMILIES OF HEMIBRANCHII. 


*Bones of head produced into a long tube, which bears the short jaws at its end. 
a. Body short, compressed, scaly ; no teeth; spinous dorsal present. 
CENTRISCID, 60. 
aa. Body elongate; teeth present. 


b. Dorsal spines none; a long caudal filament; no scales. .... FISTULARIIDA, O61. 
bb. Dorsal spines present, disconnected ; no caudal filament. 
c. Body covered with ctenoid scales.........--.-..----- AULOSTOMATIDA, 62. 
cc. Body scaleless, with bony shields......-.----------- AULORHYNCHID A, 63. 
** Bones of head moderately produced ; ventralsI, 1; dorsal preceded by free spines ; 
body scaleless, naked or mailed..........---.---------- GASTEROSTEID, 64. 


Famity LX.—CENTRISCIDZ. 
(The Snipe-fishes.) 


Body compressed, oblong or elevated, covered with smallrough scales; 
no lateral line ; some bony strips on the side of the back and on the 
margin of the thorax and abdomen, the former sometimes confluent into 
a shield. Bones of the skull much prolonged anteriorly, forming a long 
tube which bears the short jaws at the end; no teeth. Gill-openings 
wide; branchiostegals 4. Two dorsal fins, the first of 4 to 7 spines, the 
second of which is very long and strong ; soft dorsal and anal moderate ; 
ventral fins small, abdominal, of 5 soft rays; pectorals short; caudal fin 
emarginate, its middle rays not produced. Air-bladder large ; pseudo- 


388 CONTRIBUTIONS TO NORTH AMERICAN ICHTHYOLOGY—I1V 


branchiz present. Gills 4, a slit behind the fourth. No pyloric ceca ; 
intestinal canal short. A single genus of three or more species, chiefly 
of the Old World, one of them straying to America. 


(Centriscide part, genus Centriscus Giinther, ili, 518-524. ) 
189.—CENTRISCUS Linneus. 
Snipe-fishes. 
(Linneus, Syst. Nat. 1758: type Centriscus scolopax L.) 


The characters of the genus are included above. (zevtpfoxos, an 
ancient name of some spinous fish; from zévzpov, a spine.) 


621. C. scolopax Linn.—Snipe-fish ; Trumpet-fish ; Bellows-fish. 

Rose red or reddish olive above, silvery on the sides and belly. Body 
strongly compressed and somewhat elevated, covered with small striated 
scales, each stria terminating in a rather strong spine; second dorsal 
spine very strong, serrated posteriorly, its length about 7 total length 
of fish; snout several times longer than the rest of the head. Head 2 
in length; depth 34to 4. D. V-12; A. 20. Mediterranean Sea; occa- 
sional northward; accidental on our coast. 

(Linn. Syst. Nat.; Giinther, iii, 518.) 


Famity LXJI.—FISTULARIID. 
(The Trumpet-fishes.) 


Body extremely elongate, much depressed, broader than deep. No 
scales. Bony plates present on various parts of the body. Head 
very long, the anterior bones of the skull much produced, forming a 
long tube, which terminates in the narrow mouth; both jaws, and 
usually the vomer and palatines also, with minute teeth ; membrane 
uniting the bones of the tube below, very lax, so that the tube is eapa- 
ble of much dilation. Branchiostegals 5-7; gills 4, a slit behind the 
fourth. Gill-membranes separate, free from the isthmus; gill-rakers ob- 
solete. Pseudobranchie present. Air-bladder large. Spinous dorsal fin 
entirely absent; soft dorsal short, posterior, somewhat elevated; anal fin 
opposite it and similar; caudal fin forked, the middle rays produced 
into a long filament; pectorals small, with a broad base, preceded by a 
smooth area as in Gasterosteide; ventral fins very small, wide apart, 
abdominal, far in advance of the dorsal, composed of 6 soft rays. Py- 
lorie ceca few; intestines short. Vertebra very numerous (4 + 49 + 33). 
Fishes of the tropical seas, related to the Sticklebacks in structure, but 
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with prolonged snout and different ventral fins. A single genus, Fistu- 
laria, with two or more species. 


(Fistularide, part, genus Fistularia Giinther, iii, 529-535. ) 
190.—FISTULAREA Linneus. 
Trumpet-fishes. 


(Linneus, Syst. Nat. 1758: type Mistularia tabaccaria L.) ; 

Characters of the genus included above. The bony shields, charac- 
teristic of this genus, are thus enumerated by Dr. Giinther: 

“1, A narrow strip along the median line of the back behind the 
skull (confluznt neural spines). 

“2. The pair of broader lateral dorsal shields are peculiar bones, 
separated processes of the occipital bone—similar to those we have 
observed in Mugil, where, however, they are not separated from. the 
occipital, and arise more outwardly than in Fistularia. These shields 
are the longest, provided anteriorly with a ridge, which is prolonged 
and extends far backwards between the muscles of the back. This 
ridge is flexible, and does not interfere with the lateral movements of 
the fish; it appears to serve as a base for the attachment of muscular 
fibres. 

‘*3. The narrow shield on the side is the coracoid, and composed of 
two bones, the posterior of which is somewhat dilated and fixed to the 
lateral dorsal shields. 

“4. The ventral shields are the pubic bones; their posterior half is 
broadest, porous inferiorly; they are narrower betore the middle, leav- 
ing a free lanceolate space between them, and are again a little widened 
anteriorly, where they join the humerus and urohyal.” (Giinther, iii, 
532.) (Latin, jistula, a tube or pipe.) 


a. Skin covered with dermal ossifications. 


622—F. tabaccaria Linn.—Trumpet-jish. 


Reddish brown above, variegated with,numerous blue spots on the 
sides and back. Mouth slightly oblique, lower jaw the longer, over- 
lapping the upper; snout much prolonged, tapering but little forward; 
its edges with fine serrations or none. Margin of orbit with sharp com- 
pressed points in front and behind. Mandible about 4 in snout; snout 
3? in length of body. Head 24. D. 14; A. 13. Warm seas; occa- 
sional on our South Atlantic coast. 

(Linn. Syst. Nat.; Giinther, iii, 529.) 
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aa. Skin smooth, without dermal ossifications. 
623. F. serrata Cuvier. 

Grayish; sometimes with a series of blue spots along the back or sides; 
head silvery below. Form much as in the preceding, but head and body 
broader and more depressed; edges of snout more distinctly serrated, 
a foramen in the axil of pectoral. Snout 32 in length. Head 23. D. 
14; A. 13. Warm seas; rare northward; perhaps the same as the pre- 
ceding. 

(Cuvier, Régne Anim. 1817; Giinther, iii, 533.) 

Famity LXIT—AULOSTOMATID &. 
(The Flute-mouths.) 


Body compressed, elongate, covered with small ctenoid scales. Lat- 
eral line continuous. Head long; mouth small, at the end of a long, 
compressed tube. Lower jaw prominent, with a barbel at the symphy- 
sis. Premaxillary feeble, not protractile; maxillary broad, triangular, 
with a supplemental bone. Teeth minute, in bands, on lower jaw and 
vomer. Branchiostegals 4. Gills 4, a slit behind the fourth. Pseudo- 
branchizw well developed. Gill-rakers obsolete. Gill-membranes sepa- 
rate, free from the isthmus. Air-bladder large. Spinous dorsal pres- 
ent, of 8-12 very slender free spines. Soft dorsal and anal rather long, 
similar, posterior. Caudal small, rhombic, the middle rays longest, but 
not produced intoa filament. Ventrals abdominal, of six rays, all articu- 
lated. Pectorals broad, rounded, the space in front of them scaly. Two 
pyloric ceca. A single genus, with two species, found in tropical seas. 

(Fistularide pt. genus Aulostoma Giinther, ili, 535-583.) 

191.—AULOSTOMA Lacépede. 
(Lacépede, Hist. Nat. Poiss. v, 357, 1803: type Fistularia chinensis L.) 
Characters of the genus included above. (av4vz, tube; ozéya, mouth.) 


624. A. maculatuma Val. 
Olivaceous, with one or two series of brown or blue dots along each 


side of the back; another irregular series from the preoperculum along 
each side of the belly to the anal fin; three or four silvery lines on each 
side of abdomen, replaced on the head by irregular oblique streaks ; 
anterior part of dorsal and anal with a horizontal black streak; caudal 
fin usually with two round black spots; ventral fins plain. D. X-23; 
A. 25; V.6. (Giinther.) Caribbean Sea, north to Southern Florida; 


probably identical with A. chinense. 


(Valence. in Cuy. Reégne Animal, 1817: Aulostoma coloratum Miiller & Trosch. Schomb. 
Hist. Barbad. 1848, 673: Aulostoma coloratum Giinther, ili, 538.) 
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Famity LXITI.—AULORHYNCHIDA. 


Body elongate, nearly cylindrical, with a very slender, depressed cau- 
dal peduncle. Skin naked, with a few series of partly concealed plates. 
Mouth terminal, small, at the end of a tube which is about as loug as 
the rest of the head; teeth very small; branchiostegals 4. Gill-mem- 
branes slightly connected, free from the isthmus. Dorsal fin with many 
small, low, free spines, each of which is depressible in a groove; soft 
dorsal short, elevated in front; anal similar to the second dorsal, pre- 
ceded by a single spine; caudal fin small, forked. An oblong, naked 
area in front of the pectorals. Ventrals thoracic, but inserted some- 
what behind pectorals, I, 4, or I, 5. Genus 1; species 2. Small fishes 
of the North Pacific, intermediate between the Sticklebacks and the 
Trumpet-fishes. 

(Aulorhynchide Gill, Proc. Acad. Nat. Sei. Phila. 1862, 233.) 


a. Skin of head naked; ventrals 1,5; pectoral fins emarginate...AULORHYNCHUS, 192. 
192.—AULONREHLYNCHWUS Gill. 


(Gill, Proc. Acad. Nat. Sci. Phila. 1861, 159: type Avlorhynchus flavidus Gill.) 

Body very long and slender, almost cylindrical; caudal peduncle 
elongate, tapering, much depressed, especially posteriorly. Skin naked, 
with a series of small, rugose shields, one on each side of the lateral line, 
one on each side of the dorsal fin, and a double row on the lower edge 
of caudal peduncle. Lateral line present. Head not mailed. Mouth 
small, horizontal, at the end of a tube which is slightly longer than 
the rest of the head. Premaxillary bones much expanded, with long 
and slender processes; lower jaw projecting, with a flap at symphysis. 
Teeth in the jaws rather sharp, almost in one series; palate tooth- 
less. Dorsal spines numerous, entirely separate, equal and very short, 
the first inserted above the pectorals. Dorsal and anal fins posterior, 
nearly equal, oblong, elevated in front; caudal fin small, emarginate; 
pectoral fins emarginate, the upper and lower rays longest; ventrals 
not much behind pectorals, each with 1 spine and (4) 5 rays. (avdos, 
a tube; poyyos, snout.) 

a. Lateral shields imbedded, not spinous. (Aulorhynchus.) 

625. A. favidus Gill. 
Tawny, with about 20 darker cross blotches on the back; minutely 


punctulate above; opercula and ante-pectoral region with bright golden 
or coppery lustre, bordered above by a blackish band. Gilbrakers slen- 
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der. Dorsal spines minute, much shorterthan pupil. Caudal peduncle 
longer than head. Head 4; depth 16. D. XXV-9; A.I,9; V.I, 5. 
Pacific coast, from Monterey northward; not rare. 


(Gill, Proc. Acad. Nat. Sci. Phila. 1861, 169: Auliscops spinescens Peters, Berlin Mo- 
natsbericht, 1866; Steind. Ichthyol. Beitr. v, 153.) 


Famity LXIV.—GASTEROSTEID 2. 
(The Sticklebacks.) 


Body elongate, somewhat compressed, tapering behind to a slender 
caudal peduncle. Head rather loag, the anterior part not produced into 
a tube. Mouth moderate, with the cleft oblique, the lower jaw promi- 
nent. Teeth sharp, even, in a narrow band in each jaw; no teeth on 
vomer or palatines. Premaxillaries protractile. Preorbital rather 
broad; suborbital plate large, often covering the anterior part of the 
cheeks, forming a connection with the preopercle. Branchiostegals 3. 
Gill-:membranes broadly joined, free from the isthmus, or not; gill-rakers 
moderate or rather long. Opercles unarmed. Skin naked or with ver- 
ticaily oblong bony plates ; no true scales. Dorsal fin preceded by two 
or more free spines; anal similar to soft dorsal, with a single spine ; 
ventral fins subabdominal, consisting of a stout spineand a rudimentary 
ray. Middle or sides of belly shielded by the innominate bones. Pee- 
torals short, unusually far behind the gill-openings, preceded by a 
quadrate naked area, which is covered with shining skin. Caudal fin 
narrow, usually lunate. Air-bladder simple; a few pyloric caeca. Gen- 
era 3, Gasterosteus, Apeltes, and Spinachia. Species about 20. Small 
fishes inhabiting the fresh waters and arms of the sea in Northern 
Europe and America; noted for their pugnacity. They are exceedingly 
destructive to the spawn and fry of larger fishes 

‘‘ Tt is searcely to be conceived what damage these little fishes do, and 
how greatly detrimental they are to the increase of all the fishes among 
which they live, for it is with the utmost industry, sagacity, and greedi- 
ness that they seek out and destroy all the young fry that come their 
way.” (Giinther.) Most of the Sticklebacks build elaborate nests which 
the male fish defends with much spirit. 

(Gasterosteide Giinther, i, 1-7.) 

a. Innominate bones joined, forming a triangular or lanceolate plate on the median 
linerotthe abdomen: ste ose eeceseeror cos erase ee teeeee seer GASTEROSTEUS, 195. 


aa. Innominate bones widely separated, forming a bony ridge on each side, between 
whichrare the ventral fins 2-5 c-s<\s0cs2a-ccclso-= ecco as os eee siaesicie APELTES, 194. 
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193.—_GASTEROSTEUS Linneus. 
Sticklebacks. 


(Artedi; Linnzeus, Syst. Nat. x, 1758: type Gasterosteus aculeatus L.) 

Sticklebacks with the innominate bones coalescent on the median line 
of the belly, behind and between the ventral fins, forming a triangular 
or lanceolate plate. Tail slender, keeled or not. Skin naked or variously 
covered with bony plates. Dorsal spines 2-10 in number, variously de- 
veloped. Species numerous. Fresh waters and shores of all northern 
regions. (yaoc7p, belly; ceazZor, bone.) 

The group may be divided into the following sections, which are 
perhaps of generic value: 


a. Gill-membranes posteriorly free from the isthmns. 


b. Dorsal spines 7-11, divergent -(Pygosteus Brevoort)....----..---..----- pungitius. 
bb. Dorsal spines 5, in a right line (ucalia Jordan) .....----..---.---.-- inconstans. 


aa. Gill-membranes not free from the isthmus ; body more or less mailed (Gasterosteus). 
microcephalus, biaculeatus, atkinsi, aculcatus. 


a. Gill-membranes posteriorly free from the isthmus. 

b. Dorsal spines 7-11, divergent (Pygosteus * Brevoort). 
626. G. pungitius L.—Nine-spined Stickleback. 

Olivaceous above, profusely punctulate, irregularly barred with darker, 
silvery below. Body very slender, somewhat compressed, tapering into 
the very long and slendercaudal peduncle, which is much depressed and 
strongly keeled, broader than deep. No dermal bony plates ; Skeletal 
plates not all covered by skin. Post-pectoral plate well developed, 
striated. Head shortish, the snout rather blunt. Thoracie processes 
well developed, widely divergent, forming a U-shaped figure Dorsal 
spines moderate, the anterior diverging to the right or left at various 
angles, the posterior more nearly erect. Anal spine large, larger than 
the dorsal spines. Innominate bone feeble, lanceolate, not carinated, 
its edges raised. Ventral spines moderate, serrulate, their length more 
than one-third that of the head. Gill-rakers long and slender; gill- 
membranes free from the isthmus posteriorly. Head 4; depth 5-6. 
D. 1X, 1,9; A.1,8 L.3inches. Northern parts of Europe, Atlantic 
coasts of America, Great Lakes, and northward; a widely distributed 
species, found in both fresh and salt water. 


(Linnzeus, Syst. Nat.; Gunther, i, 6: Gasterosteus occidentalis Cuvier & Valenciennes, 
iv, 509: Gasterostcus dekayi Agassiz, Lake Superior, 311 (Massachusetts) : Gasterosteus 





* Brevoort, MSS. Gill, Canadian Naturalist, Angust, 1865: type Gastlerosteus occiden- 
talis C. & V. = Gasterosteus pungitius L. (awvy?), rump; ddcré€ov, bone.) 
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nebulosus Agassiz, Lake Superior, 1850, 310: Gusterosteus concinnus Richardson, Fauna 
Bor.-Amer. Iishes, 57 (Saskatchewan River and Great Bear Lake; D. VII-I,9; A.1I,8): 
Gasterosteus nainensis Storer, Bost. Journ. Nat. Hist. i, 464 (Maine; D. VII-I,9; A. 
I,8). The two last perhaps represent a disvinct subspecies, distinguished by the 
presence of 7 free dorsal spines.) 

Subs. brachypoda Bean. 

Similar to pungitius, but the ventral spines very short, their length 
a little less than one-third that of the head. D. X-I, 10; A. I, 10. 
Baftiin’s Bay to Alaska; abundant. 

(Bean, Bull. U. S. Nat. Mus. xv, 129, 1879.) 
bb. Dorsal spines about 5, in a right line (Zucalia* Jordan). 

627. G. imconstams Kirt.—Lrook Stickleback. 

Males in spring jet black, tinged with red anteriorly; females and 
young olivaceous, mottled, and dotted with black. Body moderately 
elongate, little compressed, the caudal peduncle comparatively stout, 
not keeled. Skin smooth, entirely destitute of dermal plates, the skele- 
tal plates covered by it. Innominate bone small, lanceolate, covered by 
the skin. Space in front of pectorals small; thoracic processes very 
slender and widely separated, covered by skin. Gill-membranes some- 
what free posteriorly; gill-rakers short. Dorsal spines four or five, low, 
subequal, in a right line, a cartilaginous ridge running along the base of 
the fin; anal spine similar to dorsal spines; ventral spines short and 
sharp, serrated. Head 34; depth 4. D.IV-I,10; A.1,10. L. 24inches. 
New York to Kansas and Greenland, in fresh waters only; abundant 
in the Great Lake region. 


(Kirtland, Bost. Journ. Nat. Hist. iii, 273, 1841: Gasterosteus micropus Cope, Proc. 
Acad. Nat. Sci. Phila. 1865, 81: Hucalia inconstans Jordan, Proc. Acad. Nat. Sci. Phila. 
1877, 65: Gasterosteus pygmaeus Agassiz, Lake Superior, 1850, 314, from Lake Superior ; 
this is perhaps a distinct species, differing in the small number of fin-rays; D. III, I, 
6; A. 1,6. Lucalia inconstans var. cayuga Jordan, Man. Vert. 1876, 249; specimens 
from Cayuga Lake, N. Y., with compressed and elevated body, slenderer tail, and 
higher spines: ? Gasterosteus williamsonit Girard, U.S. Pac. R. R. Exp. and Surv. x, 94.) 


aa. Gill-membranes not free from the isthmus; body more or less mailed. (Gasteros- 
teus.) 
ce. Tail naked, not keeled. ¢ 





* Jordan, Man. Vert. E. U.S. 1576, 248: type Gasterosteus inconstans Kirtland. («v, 
well; xaAza, nest.) 

t Olivaceous brown, darker above; sides spotted with black; belly yellowish; head 
3 in length; depth 5 in total length; eye 34 in length of head; tip of first dorsal 
spine not reaching the base of the second. D. III-I, 10; A. 1,7. (Girard.) William- 
sows Pass, California. This form may differ from G. inconstans in the smaller number 
of dorsal spines. 

{Several recent writers have indicated their belief that the naked-tailed stickle- 
backs are simple varieties of the ordinary species. This may be truc, but we have 
not yet met with distinctly intermediate forms, either on the Atlantic or Pacific coast. 
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628. G. microcephatius Girard. 

Olivaceous, silvery below; skin thickly punctulate; males blackish in 
spring, with coppery or golden lustre. Body short, deep, moderately 
compressed. Caudal peduncle rather deep and compressed. Posterior 
part of body unarmed. Processes from shoulder-girdle below widely 
diverging, leaving a triangular area on the breast; naked area in front 
of pectorals small. Ventral spines serrate, without distinet basal cusp. 
Spines of soft dorsal. and anal small. Jinominate bone lanceolate, twice 
as long as bread. Dorsal spines attached to bony plates, as in G. acu- 
leatus. Head 3; depth 33. D.II-I,11; A.I,8. Lateral plates, 4 to6. 
Pacific coast of the United States, ascending streams, abundant south- 
ward. 

(Girard, Proc. Acad. Nat. Sci. Phila. 1854, 133: Gasterosteus plebeius and inopinatus 
Girard, 1. c. 147: Gasterosteus pugelti, Girard, U. S. Pac. R. R. Sury. Fish. 92.) 

629. G. biaculeatus Shaw. 

Closely related to the preceding, but rather larger; the innominate 
bone triangular, two-thirds as broad as long. Ventral spine with a 
distintt basal cusp on its outer edge. D. II-I, 12; A. 1,9. Northern 
Europe and United States from Cape Cod northward. Considered by 
most European writers as a variety of G. aculeatus. 

(Shaw, Gen. Zool. iv, 608, 1805; Giinther, 1,5: Gasterosteus gymnurus Cuvier, Regne 
Anim.: Gasterosteus liurus Cuy. et Val. iv, 481: Gasterosteus cuvieri Girard, Bost. Journ. 


Nat. Hist. vi, 254; Gasterosteus aculcatus trachurus Goode & Bean, Bull. Essex Inst. 1879, 
5: Gasterosteus wheatlandi Putnam, Proc. Essex Inst. 1857, 4.) 


aa. Tail keeled, armed with plates. 
630. G. atkimsif Bean. 

Reddish, silvery below and with dark bands across the body. Body 
slender, as in G. pungitius. Lateral plates 15 in number, the posterior 
very thin, covered by skin. Tail keeled. Ventral spines long, nearly 
or quite reaching the vent; dorsal spines in a straight line. Head 54 
in length; depth 5. D.II-I,11; A.1I,8. (Bean.) Schoodic Lakes, 
Maine. 

(Bean, Proc. U. S. Nat. Mus. 1879, 67.) 

631. G. aculeatuas L.—Common Stickleback; Burnstickle. 

Dark greenish above; sides silvery, or yellow; membranes of ventrals 
often red. Head rather long. Caudal peduncle very slender, covered 
with plates similar to those on the body, and provided with a conspicu- 
ous keel. Processes from shoulder girdle below, covering most of the 
breast, leaving a narrow naked area between them. Opercle finely stri- 
ate. Large rugose bony plates on each side of base of dorsal spines, 
the latter joined to them by a hinge and capable of being firmly set, like 
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the spines of eat-fish. Naked area in front of pectorais large. Pelvic 
bone lanceolate. Ventral spine with a basal cusp. Spines all serrate, 
those of anal and soft dorsal small. Head 34; depth 43. D. IL-I, 13; 
A. 1,9. Lateral plates 33. L.4 inches. North Atlantic; very abund- 
ant on both coasts. 

(Linn. Syst. Nat. Giinther, i, 4: Gasterosteus noveboracensis Cuv. & Val. iv, 502: Gas- 
terosteus biaculeatus Storer, Hist.Fish. Mass. 40; Gasterosteus biaculeatus et noveboracensis 
DeKay, New York Fauna, Fish. 65, 66: Gasterosteus niger Cuv. & Val. iv, 504; Gas- 
terosteus trachurus Cuy. & Val. iv, 481: Gasterosteus bispinosus Walbaum, Artedi Pise. 
1792, 450, the oldest American name.) 

Subsp. cataphractus (Pallas) J. & G.—Salmon-killer ; Stickleback. 

Extremely similar, but more robust, the body and head a little shorter 
and deeper. Caudal keel very strong. San Francisco to Alaska and 
Kamtschatka; very abundant northward. 


(Gasteracanthus cataphractus Pallas, Mém. Acad. Petersb. iii, 325, 1811: Gasterosteus 
obolarius Cuv. & Val. iv, 500: Gasterosteus serratus Ayres, Proc. Cal. Acad. Nat. Sci. 
1855, 47: Gasterosteus intrmedius Girard, Proc. Ac. Nat. Sci. Phila. 1856, 135: Gaster- 
osteus insculptus Rich. Last Arctic Voyage.) 


194.—APELTES DeKay. 


(DeKay, New York Fauna, Fish. 1842, 67, nomen nudum: type Gasterosteus quadracus 
Mitch.) 


Body moderately elongate, somewhat compressed, the back elevated 
at the beginning of the soft dorsal fin, thence declining in nearly a 
straight line to the tip of the snout. Tail very slender, not keeled. 
No bony dermal plates; the skin naked. Innominate bones not joined 
on the median line but separated, forming a bony ridge on each side of 
the abdomen, below which the strong ventral spines are depressible. 
Chest mostly bony; bare area in front of pectorals smali, but distinct 
Gill-rakers rather short. Gill-membranes attached to the isthmus, 
without free edge. Free dorsal spines 3, strong, the first the longest, 
directed to one side; the next two directed toward the other side at 
different angles; attached spine of dorsal and anal well developed ; a 
bony ridge on each side of the spinous dorsal. (a, privative; z¢Az7, 
shield. ) 

632. A. quadracus (Mitch.) Brevoort. 

Brownish olive above, mottled with darker; silvery below; male 
almost black; ventrals with the membrane red in spring. Head 4 in 
length; depth 4. Caudal peduncle very long and slender, about 5 in 
length. D. IlI—I,11; A.1,8 LL. 14 to 24 inches. Atlantic coast of 
the United States; very abundant northward. 


(Gasterosteus quadracus Mitch. Trans. Lit. and Phil. Soe. i, 430, 1815: Gasterosteus 
apeltes Cuy. & Val. iv, 505; Gasterosteus quadracus Giinther, i, 7.) 
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Orver T.—ACANTHOPTERIL. 


(The Spiny-rayed Fishes.) 


Cranium normal, symmetrical; the maxillary bone distinct from the 
premaxillary, which forms the border of the mouth. Bones of the 
mandible distinct. Gills normal, laminated, rarely reticulated. Gill- 
openings in advance of the pectorals. Opercular apparatus complete. 
Basal bones of pectorals not enlarged. Pharyngeals well developed, 
the third superior pharyngeal usually largest. Lower pharyngeals 
separate or united. Ventral fits variously placed, often wanting, nor- 
mally thoracic and six-rayed, the first ray spinous. Anterior rays of 
dorsal and anal normally developed as spines, but often soft and artic- 
ulate. <Air-bladder, if present, without pneumatic duct. The most ex- 
tensive of the orders of fishes, comprising a great variety of forms. 
(azav0a, Spine; ztepoy, fin.) 

(Acanthopterygii, Pharyngognathi, and Anacanthini Giinther, i, ii, iii, iv, exclusive of 


various families. Orders Percesoccs, Fercomorphi, and Pharyngognathi Cope, Trans. 
Amer. Phil. Soc. 1870, 456.) 


ANALYSIS OF FAMILIES OF ACANTHOPTERI. 


A. Ventral fins abdominal; dorsals two, well separated. (Percesoces.) 


BaD enittlO ny SurOn Gr RVieLUC De <kemeanisas cect enisaeic eles Sais ae SPHYRENID#, 67, 
BB. Dentition feeble; vertebrae more than 24; carnivorous... ....ATHERINIDA, 66. 
BBB. Dentition feeble; vertebra 24; limnophagous.-.-.-. eee eee MUGILID&, 65. 


AA. Ventral fins, if present, thoracic or jugular. 
C. Ventral region without sucking-disk,. 
D. Suborbital without bony stay. 
E. Ventral fins present, the rays in normal number,* I, 5. 
F. Lower pharyngeal bones separate (except in certain Sciwnide); gills 4, 
a slit behind the last. 
G. Gill-membranes free from the isthmus. 
H. Spinous dorsal transformed into a lamellated sucking-disk, situated 
on the top of the head. 
ECHENEIDID®, 70. 
HH. Spinous dorsal not transformed into a sucking-disk. 

I. Scales small or obsolete, mostly cycloid; spinous dorsal compar- 
atively little developed; candal 
peduncle slender,t the fin widely 
forked.t (Scombriform fishes. ) 

K. Vertebre more than 24 or 25; no free anal spines. 
L. Spinous dorsal represented by free spines; caudal not forked; 
body elongate, fusiform. 
ELACATID&, 71. 


*Except in certain Stromatcida, Acanthuride, and Icosteida. 
+ Except in Pomatomide, Llacatida, and some Stromatcida. 
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LL. Spinous dorsal well developed, depressible in a groove 
— Scales minute or wanting; premaxillaries non-pro-. 


GLACtNe a. ase a atoetas eis ece eee eS COMBRID ANNg 4 
— — Scales of moderate size; premaxillaries protrac- 
: ibill @xeepeee eee NOMEID&, 76 (b). 


LLL. Spinous dorsal little developed, or not distinguishable 
from the soft parts; no finlets. 
M. @sophagus without tooth-like process. CORYPHENID&, 79. 
MM. Csophagus with tooth-like process. -.STROMATEID®, 77. 
KK. Vertebr 25 (24-26); two free anal spines (sometimes obso- 
lete). 
N. Scales minute or obsolete, cycloid; tail widely forked. 
CARANGID 2, 75. 
NN. Seales small, weakly ctenoid; tail little forked. 
POMATOMID#, 76. 
II. Seales well developed, mostly ctenoid;* caudal peduncle not 
especially slender. 

O. Pectoral with the lower rays detached and filiform; 
two short, separated dorsal fins; 
head with muciferous system well 
developed. 

POLYNEMIDS, 68. 

OO. Pectoral fin entire. 

P. Throat with two barbels; dorsals two; scales large. 
MULLID#, 90. 
PP. Throat without barbels. 

Q. Skull cavernous; anal spines 1 or 2; lateral line 
extending on the caudal fin; head 
scaly; no tecth on vomer. 

SCLENIDZ, 91. 

QQ. Skull not especially cavernous. 

R. Anal fin comparatively short, with less than 13+ 
soft rays; vomer mostly with 
teeth. (Perciform fishes. ) 

S. Seales caducous; dorsal fins two, the first short; 
mouth very oblique. 
APOGONID2, 89. 
SS. Scales adherent. 
T. Anal spines 1 or 2; dorsal fins 2; pseudo- 
branchiz small or obsolete. 
PERCIDZA, &. 
TT. Anal spines 3 or more (rarely obsolete). 
U. Pseudobranchize small, covered by the 
skin, or obsolete. 
V. Vomerine teeth; lateral line present. 
ELASSOMATIDA, 83 (D). 
VV. Vomerine teeth none; lateral line obso- 
lete ..-......CENTRARCHID#, 84. 
UU. Pseudobranchiz well developed. 
W. Maxillary not slipping under preor- 
bital for its whole length. 








*Small or wanting in some Uranoscopida, Trichodontidew, and Icosteida. 
t Except in some Sparidw, Priacanthida, Centrarchida, ete. 
t Obsolete in some Serranidw~; more than three in some Centrarchide. 
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t Mouth nearly vertical; ava‘ fiu long; 
whole head closely sealy. 
PRIACANTHIDA, 86 (b). 
tt Mouth nearly horizontal; anal fin 
rather short-.... SERRANID&, 86. 
WW. Maxillary with its upper edge for its 
whole length slipping under the 
preorbitale a see... SPARIDz, 82. 
RR. Anal fin elongate; pseudobranchie present; 
spinous dorsal little developed. 
X. Dorsal spines present: skeleton well 
ossified. 
Y. Pectoral fins broad, procurrent for- 
wards. 
t Body sealy ; slit behind fourth gill 
small; eyes superior. 

URANOSCOPIDA, 103. 

tt Body naked; eyes lateral. 
TRICHODONTID@, 102. 
YY. Pectoral fin narrow, not procur- 

rent; body scaly. 
LATILID#, 101 (b). 
XX. Dorsal spines obsolete; skeleton 
more or less cartilaginous. 
IcosTrip#&, 101. 
GG. Gill-membranes united to the isthmus, restricting the gill-openings 
to the sides. 

Z. Body not elevated; lateral line 
obsolete; spinous dorsal short and 
weak; inner rays of ventrals long- 
OSthosrce sede aaeiss GoBIID «As, 104. 

ZZ. Body elevated; lateral line 
present; spinous dorsal weil de- 
veloped (Chetodontiform fishes.) 

a. Teeth setiform, in many rows; 
verticai fins densely scaly; tail 
unarmed. 

b. Dorsal fin divided. 
Eruirrip”, 97. 
bb. Dorsal fin continuous. 
CHETODONTIDA, 98. 
aa. Teeth incisor-like, in one 
row; tail with 1 or more 
spines on each side. 
ACANTHURID.A, 99, 
FF. Lower pharyngeals united. (Pharyngognathi.) 
c. Nasal openings single on each side; scales mostly ctenoid. 
d. Gills 34, last slit small or obsolete; pseudobranchix present; anal 
spines 2..... POMACENTRID&, 96. 
dd. Gills 4, a slit behind the last; pseudobranchie obsolete; anal 
spines 3 or more..-CICHLIDA&, 95. 
ce, Nasal openings 2 on each side; anal spines 3; scales mostly cycloid. 
e. Viviparous; dorsal fin with a scaly sheath; anal rays slender and 
numerous ..--- EMBIOTOCIDA, 93, 
ee. Oviparous; anal rays rather few. 


400 CONTRIBUTIONS TO NORTH AMERICAN JCHTITYOLOGY—IV. 


J. Teeth villiform; premaxillaries extremely protractile; gills 4. a 
slit behind last; pseudobranchiwz 
concealed ae esse: GERRID&, YY. 

Jf. Teeth not villiform; premaxillaries moderately protractile; gills 
34; last slit obsolete; pseudobran- 
chive well developed -LABRID.%, 94. 

EE. Ventral fins, if present, with the rays in more or less than the normal 
number (I, 5). 
h. Anal fin present. 
i. Body compressed and elevated; the scales very small, or none. 
j. Dorsal spines indistinct. 
ic Vientral-raya\ 4-6) osbeceae eee tees meen anaes BrAMIDZ, 80. 
kee Ventraliraysabout loss -.--- oe. se eeeeieee eee LAMPRIDID&, 78. 
jj. Dorsal spines well developed; ventrals rays about I, 7-ZENID&, 81. 
ii. Body not specially elevated. 
l. Ventrals thoracic (if present). 
m. Ventrals with more than 5 soft rays; scales ctenoid; head 
armed. 
VETS NOLO Als es ee ere ayaee aie ener BERYCID#, 82. 
nn. Vent in front of ventrals; dorsal spines few. 
APHREDODERID&, 83. 
mm. Ventrals few-rayed or wanting; scales small or wanting. 
o. Upper jaw produced into a sword; dentition feeble; 
gills reticulated...X1IPHIIDA®, 72. 
oo. Upper jaw not produced; dentition very strong: body 
elongate. .._--- TRICHIURIDA, 73. 
WU. Ventrals jugular (if present). 
p. Pseudobranchiz present. (Blenniiform fishes. ) 
q. Dorsal with many spines, sometimes entirely spinous. 
BLENNIID#, 113. 
qq. Dorsal with few spines or none. 
s. Gill-membranes united to the isthmus. 
ZOARCIDA, 115. 
ss. Gill-membranes broadly united, free from the 
isthmus; ventrals none. 
CONGROGADID#, 116. 
sss. Gill-membranes separate, free from the isthmus. 
t. Ventrals filamentous, at the throat; jaws with 
beethreeeeseeeaes OPHIDIIDA, 118. 
tt. Ventrals none; jaws toothless. 
AMMODYTID&, 69. 
pp. Pseudobranchiz obsolete. 
u. Dorsal without distinet spinous part. 
v. Vent at the throat; ventrals none. 
FIERASFERIDA, 117. 
vv. Vent posterior. 
w. Scales cycloid; caudal fin present. 
GADID&#, 120. 
ww. Scales spinous, keeled; no caudal fin; 
the tail attenuate. 
MAcRuURID&, 121. 
uu. Dorsal fin with a distinct spinous part, 
composed of a few spines; ven- 
trals I, 2; gills 3, the gill-mem- 
branes broadly united to the 
isthmus-....... BATRACHIDZ, 112. 


65. MUGILIDZ. 401 


hh. Anal fin none; skeleton not ossified; caudal rudimentary, or not in 
the line of axis of body. 
TRACHYPTERIDA, 100, 
DD. Suborbital with bony stay. (Cottiform fishes.) 
v. Head not mailed. 
x. Slit behind fourth gill large; body evenly 
SCaledganan seem CHIRIDA, 105. 
xx. Slit behind fourth gill small or wanting. 
y. Gill-membranes separate, free from 
isthmus; ventral fins normally 
formed, mostly I, 5. 
ScorPHNID#, 106. 
yy. Gill-membranes broadly joined, at- 
tached to the isthmus or not; 
ventral fins variously imperfect. 
CoTTiIpz&, 107. 
vv. Head mailed, externally bony. 
z. Ventrals few-rayed, close together ; 
last gill-slit obsolete. 
AGONID#, 107 (b). 
zz. Ventrals 1, 4, or I, 5, usually wide 
apart; last gill-slit large. 
TRIGLID, 108. 
CC. Breast with a sucking-disk. 

a, Gill-openings narrow; spinous dor- 
sal little developed; sucking-disk 
formed of the united ventral fins; 
pyloric ceca numerous; subor- 
bital with a bony stay. 

b. Skin smooth; vertebre very nu- 


merous ...----- LIPARIDID&, 109. 
bb. Skin tubercular; vertebra rather 
few, 2-222 -. OXCLOPTERID A, 110. 


aa. Gill-openings wide; spinous dorsal 
wanting; sucking-disk between 
the ventral fins; no pyloric ceca; 
body naked...GosBresocip”#, 111. 


Famity LXV.—MUGILID &. 
(The Mullets.) 


Body oblong, more or less compressed, covered with rather large 


eycloid scales; no lateral line, but the furrows often deepened on the 
middle of each scale so as to form lateral streaks. Mouth small, termi- 
nal. Jaws with small teeth, or none; premaxillaries protractile. Gill- 


openings wide, the membranes separate, free from the isthmus. Bran- 
chiostegals 5 or 6. Gill-rakers long and slender. Gills 4, a slit behind 
fourth. Pseudobranchie large. Two short dorsal fins, well separated, 
the anterior with 4 stiff spines, the last one of which is much shorter 
than the others; second dorsal longer than the first, similar to anal; 


Bull. Nat. Mus. No, 16——26 
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anal spines 5, rapidly graduated ; ventral fins abdominal, not far back, 
attached to the elongate coracoid bone, composed of one spine and five 
‘ays; caudal forked. Air-bladder large, simple. Intestinal canal long. 
Peritoneum usually black. Vertebre 24. Genera 3; species 70-80; 
inhabiting the fresh waters and coasts of warm regions, feeding on 
organic matter contaied in mud. A considerable indigestible portion of 
the latter is swallowed, and in order to prevent larger bodies from pass- 
ing into the stomach, or substances from passing through the gill-open- 
ings, these fishes have the organs of the pharynx modified into a 
filtering apparatus. They take in a quantity of sand or mud, and 
after having worked it for some time between the pharyngeal bones, 
they eject the roughest and indigestible portion of it. The upper 
pharyngeals have a rather irregular form; they are slightly arched, the 
convexity being directed towards the pharyngeal cavity, tapering an- 
teriorly, and broad posteriorly. They are coated with a thick, soft 
membrane, which reaches far beyond the margin of the bone, and is 
studded all over with minute horny cilia. Each branchial arch is pro- 
vided with a series of long gill-rakers, which are laterally bent down- 
wards, each series closely fitting to the sides of the adjoining arch; 
they constitute together a sieve admirably adapted to permit a transit 
for the water, retaining at the same time every solid substance in the 
cavity of the pharynx. (Giimther.) 

The Mugilide, Atherinide, Sphyrenide, and Ophiocephalide compose 
the group or suborder of Percesoces, thus characterized. Ventral fins 
abdominal; branchial arches well developed, the bones all present ex- 
cept the fourth superior branchihyal. Third superior pharyngeal much 
enlarged; lower pharyngeal distinct. Scales cycloid. Pectorals ele- 
vated, about on a level with the upper posterior angle of operculum; 
spinous dorsal usually present. (Latin, Perca,a perch; KHsox, a pike— 
the group being intermediate in its position between the Percoids and 
the Haplomi.) 

(AMugilide Giinther, iii, 409, 467.) 


* Jaws with a series of cilia, but without true teeth; part of the stomach muscular, 
gizzard-ltketee sees eeee nae eee ee ecieeeeea oes ae dines ero'e oversee -- MuUGIL, 195. 


195.—MUGEL Linneus. 
(Mullets.) 
Artedi; Liunzeus, Syst. Nat.: type Mugil cephalus L. 
; » 9) I gut ce) 


Body oblong, somewhat compressed, covered with large eycloid scales. 
Head large, bluntish, convex above, scaled. Mouth small. Jaws tooth- 
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less, usually provided with short, flexible cilia resembling teeth; lower 
jaw forming an angle atthe symphysis. <A portion of the stomach mod- 
ified to form a muscular gizzard. Species very numerous, found in 
great schools near the shore in all warm regions. (Latin Mugil, the 
ancient name, from mulgeo, to suck.) 
* Adipose eyelid well developed. 

a. Scales medium (40-42 series); sides with dark stripes; anal rays ITI, 8. 
635. Mi. mexicanus Steindachner.—California Mullet; Macho. 

General form, coloration, and appearance of M. albula, the head 
rather longer, broader, and more depressed; interorbital space about 
half length of head. Anterior rays of dorsal and anal with small scales, 
the posterior part of the fin naked. Kye rather small; the adipose 
eyelid very thick. bluish above; sides silvery, with dark stripes along 
the rows of scales. Head 4; depth 4. D. IV-I, 8; A. III, 8; Lat. 
1.42. Pacific coast, chiefly south of Point Concepcion; abundant; very 
close to the next, of which it is probably a variety. 


(Steindachner, Ichth. Beitriige, iii, 58, 1875.) 


634. MM. albuia L.—Striped Mullet. 

Body rather elongate, little compressed, subterete. Snout not broad, 
moderately depressed. Mouth moderate, the lips thin, the maxillary not 
nearly covered by the preorbital; angle made by the dentary bones ob- 
tuse, or nearly aright angle. Space at the chin between the mandib- 
ulary bones oblanceolate, acutish anteriorly. Scales comparatively 
small, a few on the dorsal and anal fins. Pectoral fins placed little 
above the axis of the body. Coloration dark-bluish above; sides sii- 
very, with conspicuous darker lateral stripes; a dusky blotch at base 
of pectorals. Head 44; depth 4. D.IV-I, 8; A. III, 8; scales 42-15. 
Atlantic coast of United States; very abundant southward, where it 
is much valued as a food-fish. 


(Linn. Syst. Nat.: Mugil plumieri Bloch, Ansl. Fisch. taf. 395: Mugil lineatus Cuv. & 
Val. xi, 96: Mugil lineatus Gthr. iii, 417: Mugil berlandieri Grd. U. S. Mex. Bound, 
Sury. 20, fig. 1—fig. 4 represents the young of M. brasiliensis.) 


ada. Seales larger (33 series); sides without conspicuous dark stripes; anal rays III, 9, 


635. M. brasiliensis Ag.— White Mullet; Liza. 

Body oblong, rather compressed. Snout moderate. Mouth mod- 
erate; the maxillary mostly concealed under the preorbital; angle made 
by the dentaries about a right angle. Space at the chin between the 
mandibularies somewhat club-shaped. Seales comparatively large; soft 
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dorsal* and anal fins covered with small scales; pectoral fins mostly 
naked,inserted high. Coloration bluish above; the sides silvery, without 
conspicuous dark stripes, but with shining streaks along the rows of 
scales; a dusky blotch at the base of the pectoral; tips of caudal and 
soft dorsal blackish. Head 4; depth 4. D.I1V-I,8; A. III, 9; scales 
38-12; vert. 11413. Cape Cod to South America, and Lower Califor- 
nia; abundant; on our Atlantic coast, usually reaching a smaller size 
than Mugil albula. 


(Agassiz Spix. Pisce. Brazil, 234: Mugil curema and Mugil petrosus Cuv. & Val. xi, 
87,89; Giinther, iii, 431: Mugil lineatus Storer, Hist. Fish. Mass.) 


Famity LXVIL—ATHERINIDA. 
(The Silversides.) 


Body rather elongate, somewhat compressed, covered with cycloid 
scales of moderate or small size. No lateral line; some scales often 
with rudimentary mucous tubes. Cleft of the mouth moderate. Teeth 
small, on jaws and sometimes on vomer and palatines, rarely wanting. 
Premaxillaries protractile or not. Opercular bones without spines or 
serrature. Gill-openings wide, the gill-membranes not connected, free 
from the isthmus. Gills 4, a slit behind the fourth. Pseudobranchie 
present. Gill-rakers usually long and slender. Branchiostegals 5 or 6. 
Dorsal fins 2, well separated, the first of 3-8 feeble, flexible spines, the 
second of soft rays. Anal with a weak spine, similar to the soft dorsal, 
but usually larger. Ventral fins small, abdominal, not far back, of 1 
small spine and 5 soft rays. Pectorals moderate, inserted high. Air- 
bladder present. No pyloric cceca. Caudal and abdominal vertebra very 
numerous. Carnivorous fishes, mostly of small size, living in great 
schools near the shore in temperate and tropical seas; a few species in 
fresh water; nearly all the species have a silvery band along the side. 
Genera about 8; species 50. 

(Atherinide pt. Giinther, iii, 391-407.) 

a. Premaxillaries freely protractile (their skin not continuous with that of the fore- 
head). 

b. Premaxillary narrow, its edge nearly straight; teeth on vomer..ATHERINA, 196. 


bb. Premaxillary broad posteriorly, its edge curved ; no teeth on vomer. 
G.eeth NON eme sees totes oe eee as saci cnerreree LEURESTHES, 197. 





* Dorsal and anal partiy naked, pectoral wholly so in specimens from North Caro- 
lina; dorsal and anal densely scaly, pectoral mostly scaly in specimens from Acapulco, 
Mex., otherwise similar. 
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ee. Teeth in bands. 
da Jaws producedsin: 4.Short D6aks scoseiac cecie dc of cninins <i- =' LABIDESTHES, 198. 
dd. Jaws not'produced, the lower short.----. -.-...--------.-.- MENIDIA, 199, 
aa. Premaxillaries not truly protractile (skin of the premaxillaries mesially continu- 
ous with that of the forehead). 
é., Leeth ir villiform bands ---..2.2.. 22... Peels ee etsiein see ATHERINOPSIS, 200, 
ee. Teeth in a single series, each one bicuspid..--..-....-- ATHERINOPS, 201. 


196.—ATMERIEINA Linneus. 
Friars. 
(Linnzeus, Syst. Nat. xii, 1766: type Alherina hepsetus L.) 

Body oblong, compressed. Mouth large, terminal, oblique; jaws 
about equal, their edges nearly straight; maxillary extending to the 
front of the eye. Premaxillaries narrow posteriorly, anteriorly protrac- 
tile. Villiform teeth in bands on jaws, vomer, and palatines. Species 
numerous, mostly European. (a0zpiy, the ancient name, from dj, a 
barb or spike, from the form of body or the numerous bones; possibly 
from ddepiZerv, to despise, from their diminutive size.) 

636. A. Carolima Cuv. & Val. 

Very similar to the European A. hepsetus, but with the head smaller 
and the body slenderer. Depth 6}? in total length, with caudal. D. 
VIII-I, 12; A.J,15. L.4inches. South Carolina; not seen by recent 
writers. (Cuv. & Val.) 

(Cuv. & Val. x, 445, 1835.) 

637. A. veliama Goode & Bean. 

Snout obtuse, top of head broad and very flat; cleft of mouth some- 
what oblique; jaws equal anteriorly ; maxillary extending beyond front 
of orbit. Teeth very small in the jaws and on the vomer. The silvery 
band oceupies the third row of scales, its width less than half the diame- 
ter of the eye. Diameter of orbit contained twice in length of head, 
greater than interorbital width and more than twice the length of the 
snout. Spinous dorsal beginning behind the vertical from the tips of 
the ventral fins. Head 34 in length; depth 42. D. V-I,9; A. I, 10; 
Lat.1.36; L. transy. 64. (Goode d& Bean.) Clear Water Harbor, Florida. 

(Goode & Bean, Proc. U.S. Nat. Mus. ii, 342, 1879.) 

197.—LEURESTHES Jordan & Gilbert. 
(Jordan & Gilbert, Proc. U. 8. Nat. Mus. 1880, 29: type Atherinopsis tenuis Ayres.) 

This genus agrees with Menidia in every respect, except that the teeth 
are obsolete. But one species is certainly known. (devpos, smooth; 
éa0iw, to eat.) 

638. L. temuis (Ayres) J. & G. 

Clear hyaline green, with the lateral silvery streak very distinct, 

wider than eye, on 14 rows of scales; edges of scales above bordered by 
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dark points. Scales small, smooth, and firm, closely imbricated, their 
edges crenate. Maxillary not reaching to pupil. Premaxillary very pro- 
tractile, curved, its posterior portion broad. Lower jaw shorter than 
upper. Tirst dorsal fin over front of anal, much nearer base of candal 
than snout. Eye equal tosnout. Head 45; depth 5a Va aca, 
22; Lat.1.75. L.dinches. Coast of California; abundant in San Diego 
Bay. 

(Atherinopsis tenuis Ayres, Proc. Cal, Acad. Nat. Sci. 1850, 76.) 

198.—LABIDESTHES Cope. 

(Cope, Proc. Amer. Phil. Soc. Phila. 1870, 455: type Chirostoma sicculum Cope.) 

This genus differs from Menidia chiefly in the prolongation of the jaws, 
both of which are produced into a short depressed beak. (Aes, a pair 
of forceps ; éc0¢m, to eat.) 


633. L. siceulus Cope.—Brook Silverside; Skipjack. 

Pale olive-green, translucent; lateral silvery band very distinct, 
scarcely broader than pupil, bounded above by a dark line; back dotted 
with black. Body elongate, very slender, compressed. Head long, flat- 
tish above, narrow below. Snout slender, conic. Premaxillaries broad 
posteriorly, very protractile, produced forwards, the snout longer than 
the largeeye. Edge of upper jaw strongly concave. Teeth very slender, 
mostly in one series, forming a narrow band in front. Scales small, 
thin, with entire edges. Spinous dorsal very small; soft dorsal short. 
Anal fin long; caudal forked; pectorals moderate. J irst dorsal inserted 
somewhat behind the vent. Head 4$; depth 6; eye 34 in head. D. 
IV-I, 11; A. I, 23; Lat. 1. 75. lL. 33 inches. .Ponds and sluggish 
streams; Michigan to Iowa and Tennessee; locally abundant; a very 
graceful little fish. 

(Chirostoma sicculum Cope, Proc. Acad. Nat. Sci. Phila. 1865, 81: Labidesthes sicculus 
Cope, Proc. Aimer. Phil. Soc. Phila. 1870, 40.) 

199.—MENADITA* Bonaparte. 
Silversides. 
(Argyrea DeKay : Basilichthys Grd.: Labidesthes Cope.) 

(Bonaparte, Fauna [talica, about 1840: type Atherina menidia L.) 

Body elongate, more or less compressed. Head oblong, compressed. 
Mouth small, the gape curved, very oblique, usually not reaching the eye; 





* Chirostoma Swainson, Classin. Fishes, etc. 1839, 243 (= Atherinoides Bleeker = A theri- 
nichthys Bleeker = Helerognathus Grd., all these nominal genera based on the same type, 
Atherina humboldliana Cuv. & Val., from Mexico), is distinguished from Menidia by the 
very long and strong mandible which protrudes beyond the upper jaw. There are a 
few vomerine teeth, and the premaxillary is extremely protractile. 
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lower jaw short; maxillary slipping entirely under pr: orbital; jaws each 
with a band of simple, usually villiform teeth. Premaxillaries very freely 
protractile*, their spines comparatively long, nearly equal to the eye, 
extending backward beneath a fold of skin which eennects the bases of 
the maxillaries; posterior part of premaxillaries broad. No teeth on 
vomer or palatines. Scales entire, or with the edges crenate or laciniate. 
Species numerous, of moderate or small size, some of them entering 
fresh waters. (Jenidia, an old name of some small silvery fish, from 
pyvj, the moon.) 

6410. NI. bosea (C. & V.) J. & G. 

Clear transparent green; sides with a well-defined silvery band, % 
diameter of the eye; back and chin with large, black dots. Lye large, 34 
in head, a little longer than snout. Seales firm, their edges strongly 
crenate, those on the back laciniate. Upper jaw the longer. First dor- 
sal very feeble, over the beginning of the anal, rather nearer the tip of 
the caudal than the snout. Distance from first to second dorsal 3 length 
of head. Pectorals reaching ventrals, nearly as long as the head. 
Ventrals falling far short of the base of the first dorsal; second dorsal 
very short. Teeth short, even, forming a narrow villiform band. Head 
43; depth 5$. D.IV-I,8; A.I,22; scales 45-7. L. 5inches. Atlantic 
Coast of the United States, chiefly southward; abundant. 

(Atherina menidia Linn. Syst. Nat.: Atherina bosci Cuv. et Val. x, 465, 1835: Atherina 
menidia Delay, New York Fauna, Fish. 142: Atherinichthys menidia et notata Giinther, 
lil, 406.) 
6G4h. MI. varrams (Goode & Bean) J. & G. 

Silvery streak occupying the lower two-thirds of the third and the 
upper two-thirds of the fourth series of scales. Eye 3 in head, as long 
as lower jaw, greater than snout and less than interorbital width. Pre- 
maxillaries freely protractile; teeth rather strong. Scales laciniate on 
the back, nearly entire laterally. First dorsal inserted opposite the 
space between the anal fin and the vent, nearer base of caudal than 
snout. Pectoral about as long as head. Caudal slightly forked, the 
lobes equal. Vertical fius excessively scaly. Head 5; depth 53 D. 
V-I, 7; A. I, 18; scales 48-7. L.4inches. Virginia to Gulf of Mexico. 

(Chirostoma vagrans Goode & Bean, Proc, U.S. Nat. Mus. 1879, 148.) 

G42. M7. motata (Mitch.) J. & G.—Silverside. 


Transparent green, with a lateral silvery band half the width of the 





*We have been able to verify this character on only a few of the foreign specics, 
We ave therefore uncertain whether the bulk of the species referred by Dr. Giinther 
to “Atherinichthys” belong to Menidia or to Atherinopsis. 
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eye; scales above with spots along their edges, so that, their outlines 
are clearly defined; chin speckled. Scales with entire edges. Eye large, 
33in head, about asiong as the snout. Jawsequal. First dorsal larger 
than in I. bosci, inserted in front of the anal, over the vent, about mid- 
way between snout and base of caudal. Distance between dorsals 2 
length of head. Pectoral scarcely shorter than head, reaching past base 
of ventrals, which do not reach the vent or the front of the dorsal. 
Body slenderer, and more compressed than in M. bosci. Teeth in few 
series, some of them larger. Head 5; depth 6. D.IV-I, 8; A. I, 23; 
scales 46-10. L. 5 inches. Atlantic coast of United States, chiefiy 
northward; abundant. 

(Atherina notata Mitchill, Trans. Lit. and Phil. Soc. N. Y. 1814, 446: Atherina notata 
Dekay, New York Fauna, Fish. 141: Atherina menidia Cuy. et Val. x, 462: Chirostoma 
notatum of most recent writers.) 

643. M. beryllima (Cope) J. & G. 

Pale olive, with a silver band on 24 rows of scales. Body stouter than 
usual. ITirst dorsal far in advance of second, inserted over the vent, 
slightly nearer base of caudal than snout. Eye large, 3 in head. Man- 
dible slightly projecting. Scales not described. Head 44; depth 6. 
D. V-I, 11; A. 1,18. L.2$ inches. Potomac River. (Cope.) 

(Chirostoma beryllinum Cope, Trans. Am. Phil. Soc. 1566, 403.) 


644. Mi. brasiliemsis (Quoy & Gaimard) J. & G. 

Olivaceous, the silvery lateral stripe less than half the diameter of the 
eye; scales on back covered with dark dots. Scales all entire. Cleft 
of mouth reaching to nearly opposite eye. Jaws equal. Teeth not 
forming a close band. J irst dorsal inserted over the front of the anal, 
nearer the base of the caudal than the snout. Pectoral as long as the 
head, reaching well past root of ventrals, which reach the vent. Eye 
34 in head. Head 4; depth 5. D.IV-I, 9; A. I, 21; scales 40-8. L. 
3 inches. Florida to Mexico and Brazil. Described from a specimen 
obtained in Saint John’s River, Florida. 

(? Atherina brasiliensis Quoy & Gaimard, Voy. Uran. Poiss. 332: Atherina bras ‘liensis 
Cuv. & Val. x, 467: Atherinichthys brasiliensis Giinther, i1i, 404.) 

615. MI. pemimsebse (Goode & Bean) J. & G. 

Silvery streak occupying the fourth and upper half of the fifth row 
of scales. Eye 3 to 34 in head, about equal to the snout and the inter- 
orbital width. Mouth very protractile; lower jaw long, more than 
one-third the length of the head. Seales not described. First dorsal 
fin far in advance of the anal fin, in front of the vent, about midway 
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between base of caudal and snout. Caudal deeply forked, its lobes equal. 
Head 4; depth 5. D. V-I, 8; A. I, 15; scales 38-9. L. 4 inches. 
Florida. (Goode & Bean.) 

(Chirostoma peninsulw Goode & Bean, Proc. U.S. Nat. Mus. 1879, 148.) 


200.—ATHERINOPSIS Girard. 
Pescadillo del Rey. 


(Girard, Proc. Acad. Nat. Sci. Phila, 1854, 134: type Atherinopsis californiensis Grd.) 
This genus differs from Menidia in the non-protractility of the upper 
jaw. The spines of the premaxillaries are very short, much shorter 
than the eye, and they are covered by a skin which is continuous with 
eed, * e 
that of the forehead, being only capable of such motion as is permitted 
by the extension of a fold of skin between the jaws and the frontal 
region. Species reaching a considerable size and having importance as 
food-fishes. (0:7, Atherina; ods, appearance. 
Mary ’ ’ 


646. A. califormiemsis Girard.—California Smelt. 

Translucent greenish, a burnished lateral stripe which is rather 
plumbeous than silvery, some yellow on the opercles. Body elongate, 
little compressed. Maxillary narrow, not reaching to the eye, not slip- 
ping under the preorbital. Jawseven; teeth small, pointed, in narrow 
bands; inner series of upper jaw enlarged. Gill-rakers very long and 
slender. Scales crenate, somewhat rough, but not laciniate. First dor- 
sal large, inserted in front of anal nearer base than snout; second dor- 
sal inserted in front of middleof anal, which has a scaly sheath. Pee- 
torals nearly as long as head, not reaching to ventrals, the latter half 
way to vent. Eye small, 5in head. Head 4%; depth 5. D. IX-I, 12; 
A. I, 23; seales 77-13. L. 18 inches. Pacific coast of United States ; 
very abundant; a food-fish of considerable importance. 

(Girard, Proc. Acad. Nat. Sci. Phila. 1854, 134; Girard, U. 8. Pac. R. R. Surv. Fish. 


x, 103: Atherinichthys californiensis Giinther, iii, 406.) 


201._ATHERINOPS Steindachner 
(Steindachner, Ichth. Beitriige, iii, 61, 1875: type Atherinopsis affinis Ayres.) 

Teeth bifid, arranged in a single row in each jaw. Otherwise as in 
Atherinopsis. One species known. (a0cpe74, Atherina; wv”, appearance.) 
G47. A. afinis (Ayres) Steindachner.—Little Smelt. 

Clear hyaline green, a silvery lateral band, 14 scales wide, narrower 
than eye, bordered above by a purplish line. Back and sides thickly 
punctate. Iris and opercles with bright yellow. Maxillary not reaching 
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pupil. Lower jaw slightly shorter than upper. Teeth close-set, incisor- 
like, Y-shaped, the forks divergent; those in lower jaw largest and most 
movable. Eye large, not longer than snout. Spinous dorsal moderate, 
inserted over the vent, its origin midway between posterior angle of op- 
ercle and base of caudal. Pectoral about as long as the head, reaching 
ventrals, the ventrals not to vent. Body stouter than in related species. 
Seales firm, crenate. Peritoneum dark. Head 5; depth 45. D. VI-I, 11; 
A. I, 22; Lat. 1. 54. L. a foot. Pacific coast of United States, with 
Atherinopsis californiensis, and equally abundant. 
(Atherinopsis afinis Ayres, Proc. Cal. Acad. Nat. Sci. 1860, 73.) 


Famity LX VII —SPHYRANIDE. 
(The Barracudas.) 


Body elongate, subterete, covered with small cycloid scales. Head 
very long, pointed, pike-like, scaly above and on sides. Mouth hori- 
zontal, large. Jaws elongate, the lower considerably projecting ; upper 
jaw non-protractile, its border formed by the premaxillaries, behind 
which are the broad maxillaries. Large, sharp teeth of unequal size 
on both jaws and on palatines; none on the vomer; usually a very 
strong tooth near the tip of the lower jaw. Opercular bones without 
spines or serratures. Gill-openings wide, the gill-membranes not united, 
free from the isthmus; gill-rakers very short or obsolete. Branchioste- 
gals7; gills 4, a slit behind the fourth. Psuedobranchic well developed. 
Air-bladder large, bifurcate anteriorly; many pyloric coca. Lateral 
line well developed, straight. Pectoral fins short, placed in or below 
the line of the axis of the body; ventrals I, 5, abdominal, in advance 
of the middle of the body; first dorsal over ventrals, of 5 rather stout 
spines; second dorsal remote from first dorsal, similar to anal and oppo- 
site to it; caudal fin forked. Vertebrie 24. A single genus of about 15 
species; voracious pike-like fishes, inhabiting nearly all temperate and 
tropical seas. 

(Sphyrenide Giinther, ii, 334-341. ) 


202.—SPHWYRZENA Bloch. 
Barracudas. 


(Artedi; Bloch, Ichth.: type sox sphyrana Gmel.) 
Characters of the genus included above. (cgéparva, the ancient name, 
“hammer fish,” from ogdpd, a dart.) 


* Pectorals not reaching nearly to front of dorsal. 


67. SPHYRENIDAS—SPHYRAENA. All 


G48. 8. rrgentea Grd.—BLarracuda. 

Brownish, with bluish lustre; belly white, scarcely silvery. Body 
elongate, little compressed. Lower jaw much produced, fleshy at tip. 
Eye 10 in head. Maxillary not reaching front of eye; about 3 in head. 
Teeth moderate, little compressed. Spinous dorsal inserted a little 
nearer snout than caudal, just in front of ventrals, well behind the end 
of the pectorals, which are a little longer than the ventrals and less 
than one-tenth the total length. Scales very small. Head 3?; depth 
74. D.‘V-I,9; A. I, 8; scales in 238 series, 166 in the lateral line. 
L. 3 feet. Pacific coast, from San Francisco southward; abundant; an 
important food fish. 

(Girard, Proc. Acad. Nat. Sci. Phila. 1854, 144; Steindachner, Ichth. Beitr. vii, 1; 
Giinther, ii, 338.) 

619. S. spet (Haiiy) Lacépede.— Barracuda. 

Olivaceous, silvery below; young with dusky blotches across the back 
and along the lateral line. Body rather slender, with rather large 
scales. Maxillary not reaching eve; 24 in head. Teeth moderate. 
First dorsal inserted slightly in front of base of ventrals, nearly midway 
between snout and base of caudai, much behind the end of the pectorals. 
Space between dorsals about one-sixth of the total length. Pectorals 
about as loug as ventrals, 12 in total length. Eye 8in head. Lower 
jaw with a fleshy tip. Head 3; depth 8. D. V-I,9; A.1,9; Lat. 1. 
150-150. L. 24 inches. Cape Cod to the Mediterranean (the common 
European species); not rare on our coast. 


(Esox spet Haiiy, Excyclop. Method. Poiss, iii, 7187: Sphyrena vulgaris Giinther, ii, 
304: Lsox sphyrena Gmel. Syst. Nat. 1389: Lacépéede, Hist. Nat. Poiss, v, 326: ? Sphy- 
rena borealis DeKay, New York Fauna, Fish. 39: Sphyrena borealis Goode & Bean, 
Proc. U. 8. Nat. Mus. 1879, 146. More than one species has been confounded under 
the above names. ) 


** Pectoral reaching front of spinous dorsal. 
650. S. suaguancho Cuv. & Val. 

Origin of first dorsal fin in front of the middle of the body, more or 
less in advance of the tip of the pectorals. Ventrals in front of the 
dorsal. Fifth dorsal spine midway between tip of snout and base of 
caudal. Pectoral as long as postorbital part of head. Interspace be- 
tween dorsals 5$ in length. Eye Gin head. Opercle with 2 points. 
Head 34; depth7. D.V-I,9; A.II,8; scales 14-110-17. J. 18 inches. 
Cape Cod to Florida and Cuba. (Goode & Bean.) 


(Cuy. & Val. iii, 342; Goode & Bean, Proc. U. S. Nat. Mus. 1879, 146: Sphyrana 
guaguanche Poey, Memorias, ii, 166.) 
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65. 8. picwuda Bloch & Schneider.—Picuda; Barracuda. 


Origin of first dorsal opposite ventrals, far in advance of the middle 
of the body, at the tip of the pectorals. Interspace between dorsals one- 
fifth of total length. Pectoral fins one-eleventh of total length. Scales 
large. Head 33 in total length; depth 74. D. V-I,9; A. I, 9; scales 
9-83-15. Vertebre 12412. L. 34 feet. (Giinther.) West Indies, 
north to Florida. 


(Bloch & Schneider, 1801, 110: Sphyrena barracuda Cuv. & Val. iii, 343; Giinther, 
li, 335; Goode & Bean, Proc. U. S. Nat. Mus. 1879, 146.) 


Famity LXVIIL—POLYNEMID2. 
(The Thread-fins.) 


Body oblong, compressed, covered with rather large scales, which are 
feebly ciliated or smooth; lateral line continuous, extending on the cau- 
dal fin. Head entirely scaly; snout conic, projecting over the horizontal 
mouth, which is rather large, the maxillary extending to beyond the eye. 
Eye lateral, anterior, large, with a large adipose eyelid. Villiform teeth 
on jaws and palatines and usually on vomer also. Pseudobranchiz con- 
cealed. Branchiostegals 7. Gill-membranes separate, free from isth- 
mus. Gills 4, a slit behind fourth. Dorsal fins 2, well separated, as 
in the Percesoces, the first of about 7 feeble but rather high spines, the 
second rather larger, of soft rays. Anal fin similar to the soft dorsal, 
sometimes larger; caudal fin widely forked; second dorsal, anal, and 
caudal fins usually covered with small scales; ventrals I, 5, thoracic, 
but placed well behind the pectorals; pectoral fins moderate, placed 
Jow, divided into two parts, the lower and anterior portion composed 
of several filiform articulated appendages, free from each other, organs 
of touch. Bones of skull with a well-developed muciferous system, as 
in Scienide. Basis eranii double, with tube; post-temporal bifurcate ; 
scapula with median foramen; superior pharyngeal bones 4, third 
largest, narrow, directed forward. Basal pectoral bones divided; two 
normal, supporting the fin, one longitudinal without rays, and one a 
plate on the coracoid, supporting elongate rays. Stomach cecal, with 
a few pyloric appendages. Air-bladder various, sometimes wanting. 
Vertebree 24. Genera 3; species 25. Tropical seas. <A singular group, 
in some respects intermediate between Scianide and Mugilide, but not 
closely related to any other of our fishes. Most of them are valued as 
food fishes. 

(Polynemide Giinther, ii, 319-333. ) 


a. YVomer with teeth; preopercle serrate; anal fin not much larger than second dor- 
Baliscl is pocsnce Ghuwe vos cabpeme cer mee seme eee merase POLYNEMUS, 203. 
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203.—POLYNEMUS Linneus. 
(Trichidion Klein; Gill.) 
(Linn. Syst. Nat.: type Polynemus paradise@us Linn.) 

Teeth in viiliform bands on both jaws, vomer, palatines, and ptery- 
goids. Preopercle sharply serrated on its posterior margin, its angle 
with a sealy flap. Scales rather small, finely ctenoid. First dorsal 
with 7 or 8 feeble, rather high spines, the first and last short. Soft 
dorsal and anal fins about equal to each other; pectoral filaments 3 to 
9. Pylorie ceca in great number. Species numerous in warm seas. 
(zodv-, Many; v7va, thread; from the numerous pectoral appendages.) 


* Pectoral appendages 7. 


649. P. piumieri (Lac.) Gthr. 

Silvery; pectoral fins black. Maxillary extending backwards past 
eye to base of mandible. Pectoral filaments about as long as the fin. 
Spinous dorsal high; soft dorsal similar to anal, its last ray produced. 
Head 3% in length; depth about 34. D. VII-I, 12; A. II, 13; scales 
6-58-10. West Indies; occasional on our South Atlantic coast. 


(Polydactylus plumieri Lac. v, pl. 14, f. 3; Giinther, ii, 321: Trichidion plumieri Gill, 
Proc. Ac. Nat. Sci. Phila. 1861, 279.) 


** Pectoral appendages 8. 


650. P. octofilis (Gill) J. & G. 

Silvery, vertical fins punctulated with black; pectoral fins black. 
Pectoral filaments short, reaching middle of interspace between dorsal 
fins. Maxillary 2% in length of head. Kyes large, about 4 in head. 
Head 34 in length; depth about 34. D. VIII-I, 11; A. II, 14; scales 
6-60-10. New York; one specimen known. 

(Trichidion octofilis Gill, Proc. Acad. Nat. Sci. Phila. 1861, 280.) 


651. P. octomemus Grd. 

Brownish, sides silvery; fins white. Pectoral filaments very long, the 
longest reaching past the front of the anal fin. Eye 4 in head. Head 
33; depth 3$. D. VIII-I, 12; A. II, 13; scales 6-61-10. (Girard.) 
Tlorida to Texas. 


(Girard, Proc. Acad. Nat. Sei. Phila. 1858, 167; Giinther, ii, 320: Trichidion octoe 
nemus Gill, Proc. Acad: Nat. Sci. Phila. 1861, 286.) 
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Famiry LXIX.—AMMODYTIDA. 
The Sand Launces. 


Body elongate, compressed, covered with small cycloid scales. Head 
long. Mouth rather large, nearly horizontal, the lower jaw consider- 
ably projecting, the symphysis produced. No teeth in jaws.  Gill- 
openings very wide; gill-membranes not united, free from the isthmus. 
Branchiostegals 6 to 8. Pseudobranchiz large, lamellate. Gill-rakers 
long and slender; gills 4, a slit behind the fourth. Opercles well de- 
veloped, without spines or serratures. Eye moderate. Premaxillaries 
very protractile. Maxillaries long and slender. Lateral line running 
along side of back. Spinous dorsal absent (or represented by a few 
weak spines); soft dorsal very long and low, fragile, extending from 
behind the head to near the base of caudal. Caudal fin small, forked. 
Anal similar to dorsal, but smaller. Vent somewhat behind middle of 
body. No ventral fins. Pectoral fins inserted low. No air-bladder. 
Pylorie ceca usually 1. Genera 4, species 8. Small fishes swimming in 
large schools and often burying themselves in the sand. Found along 
the coasts of northern regions. 

(Ophidiide group Ammodytina Giinther, iv, 384-588. ) 

* Body with many transverse, oblique folds; a longitudinal fold of skin along sides 


of belly; vomer unarmed. 
an Dorsal tin without spimes: 22 asses = see les eeece eee soseee eee AMMODYTES, 204. 


~ 


aa. Dorsal fin preceded by 7 small free spines....-.-....--.-ARGYROTANIA, 200. 


204.—AMMODWTETES Linneus. 
Sand Launces. 


(Artedi; Linn. Syst. Nat. : type Ammodytes tobianus L. ) 

Body elongate, lanceolate, the skin with many transverse folds run- 
ning obliquely downward and backward, the small cycloid scales 
mostly placed in cross-series between them. Lateral line concurrent 
with the back. <A fold of the skin along each side of the belly. Vomer 
not armed with a bicuspid tooth. Color silvery. Vertebrae 63. (appos, 
sand; dé, to dive.) ; 
652. A. americamus DeKay.—Sand Launce; Sand Eel; Lant. 

Olivaceous above, silvery below ; sides with a steel-blue stripe. Pee- 
toral fins much longer than snout, reaching front of dorsal. Lateral 
folds 125-130. Depth equal to length of mandible, which is 24 in head. 


69. AMMODYTIDE—ARGYROTANIA. A15 


Head 43; depth about 10. D. 60; A. 28. Newfoundland to Cape Hat- 
teras, abundant. Scarcely different from A. tobianus of Europe. 

(DeKay, New York Fauna, Fish. 1842, 317; Giinther, iv, 356; Storer, Hist. Fish. 
Mass. ) 

653. A. personatus Grd.—Sand Lance. 

Clear hyaline green; sides silvery. Pectoral fin half length of head, 
reaching past the front of the dorsal. Lateral folds 150-150. Head 43; 
depth 9. Eye 2 in snout, 6 in head. D. 54; A. 24. L. 6 inches. 
Monterey to Alaska, very abundant; probably also a variety of A. 
tobianus. 

(Girard, Proc. Ac. Nat. Sci. Phila. 1856, 137; Giinther, iv, 387.) 

654. A. alascanus Cope. 

Dorsal inserted above middle of pectoral. Maxillary reaching front 
of orbit. Mandible less than depth of body. Head 43; depth9. Eye 
2 in snout, 6 in head. Lateral folds 182. D.62; A. 31. lL. 6 inches. 
Sitka, Alaska. (Cope.) 

(Cope, Proc. Am. Phil. Soc. 1873. Probably also a form of A. tobianus.) 

655. A. dubius Reinh. 

Skin with about 150 very distinct folds. Dorsal fin inserted over 
posterior third of pectoral. Head 6; depth equalling length of mandi- 
ble, 24 in length of head. D. 65; A. 34. Cape Cod to Greenland. 
(Giinther. ) 

(Reinhardt, Dansk. Vidensk. Selsk. Afhband]. 1838, 132; Giinther, iv, 387.) . 

265._ARGY ROT ANEA Gill. 


(Gill, Cat. Fish. East Coast N. Amer, 1861, 40 (not characterized): type Ammodytes 
vittatus DeKay.) 


This genus is supposed to differ from Ammodytes in the presence of a 
rudimentary spinous dorsal, composed of about 7 minute free spines. 
(apyvpos, Silver; tavfa, ribbon.) 


656. A. Vittata (DeKay) Gill. 

Greenish olive above, with a broad silvery band along the sides, which 
is margined above with blackish; silvery below. Body oblong, some- 
what compressed, slender. Head small and pointed, flattened and 
grooved above, compressed beneath. Eyes large. Snout terminating 
in a bifid tip. Mouth rather large, protractile, toothless. Lower jaw 
longest. D. VII, 54; A. 28. Sag Harbor, New York. (DeKay.) It 
has not been seen since its description by DeKay, and its existence 
is extremely doubtful. 

(Ammodytes vittatus DeKay, New York Fauna, Fish. 1842, 38.) 
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Famiry LXX.—ECHENEIDID A. 
(The Remoras.) 


Body fusiform, elongate, covered with minute, cycloid scales. Mouth 
wide, with villiform teeth on jaws, vomer, palatines, and usually on 
tongue. Premaxillaries not protractile. Lower jaw projecting beyond 
upper. Spinous dorsal modified into a sucking-disk, which is placed on 
the top of the head and neck, and is composed of a double series of 
transverse, movable, cartilaginous plates, serrated on their posterior or 
free edges. By means of this disk these fishes attach themselves to 
other fishes or to floating objects, and are carried for great distances in 
the sea. Opercles unarmed. Pectoral fins placed high; ventral fins 
present, thoracic, and close together—I, 5; dorsal and anal fins long, 
without spines, opposite each other; caudal fin emarginate or rounded. 
Branchiostegals 7. Gills 4, a slit behind the fourth; gill-rakers short; 
gill-membranes not united, free from the istimus. Pseudobranchiz ob- 
solete. Several pyloric appendages. No air-bladder. No finlets. No 
caudal keel. Vertebree more than 10+14. Genera 2; species about 
10, found in all seas, all having a very wide range. 

(Scombride part: genus Hcheneis Giinther, ii, 376-385. ) 


OQ wIVAYSOtepectoLalsmOnm alee ane eee teeise oe ces seeeceenae eee eae ECHENEIS, 206. 
aa. Rays of pectoral fins stiff, broad, osseous.......-.--....--.. RHOMBOCHIRUS, 207. 


206.—_ECHENEIES Linnezus. 


(Artedi; Linn. Syst. Nat.: type Echeneis naucrates L.) 
Pectoral rays soft and flexible. Characters otherwise included above. 
(2zev7ts, an ancient name, from ¢vw, to hold back; vaus, a ship.) 


a. Body very slender; vertebrae 14+16. (cheneis.) 


657. E. maucrates L.—Pegador. 

Brownish; belly dark like the back, as usual in this family; sides 
with a broad stripe of darker edged with whitish, extending through 
eye to snout; caudal black, its outer angles whitish; pectorals and ven- 
trals black, sometimes bordered with pale; dorsal and anal broadly 
edged with white anteriorly. Body elongate, subterete, slender. Disk 
jong. Dorsal and anal fins longer than the disk; inner rays of ventral 
fins narrowly adnate to the abdomen; caudal becoming emarginate with 
age. Vertebre 14+16. Vertical fins low; pectorals ? length of head, 
rather long and acute. ‘Lower jaw projecting, with the tip flexible. 
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Maxillary barely reaching vertical from nostril. Head 54 in length; 
disk 3%; width between pectorals about 74. D. XXI-XX V—32-41; 
A. 34 (52-38). In all warm seas, north to Cape Cod and San Francisco. 


(Linn. Syst. Nat.; Giinther, ii, 384: Leptecheneis naucrates Gill, Proc. Acad. Nat, 
Sei. Phila. 1864, 60. Lcheneis naucrateoides Zuieuw, Nova. Acta. Acad. Sci. Imp. Petro- 
pol. iv, 279, Leptecheneis naucrateoides Gill, Proc. Acad. Nat. Sci. Phila. 1864, 61, Ech- 
eneis albicauda Mitch. Amer. Monthly Mag. ii, 244. Zcheneis lineata Holbr. Ichth 8. C. 
1860, 102, and Echeneis holbrooki, Giinther, ii, 382, are names applied to specimens with 
the disk comparatively long, but with only 21 lamine.) 


aa. Body rather robust; vertebra 12-15. (Memora* Gill.) 
b. Dorsal rays about XVITI-23. 


658. E. remora L.—femora. 


Uniform dark brown. Body and tail comparatively robust, the latter 
compressed. Pectoral fins rounded, short, and broad, their rays soft 
and flexible; ventral fins adnate to the abdomen for more than half 
the length of their inner edge. Tip of lower jaw not produced into a 
flap. Vertebre 12415. Head broad, depressed Disk longer than 
the dorsal or anal fin. Maxillary scarcely reaching front of orbit. 
Caudal lunate; vertical fins rather high; pectoral 2 length of head. 
Head 4; disk 22; width between pectorals 54. D. XVITI—23; A. 25. 
Warm seas, north to New York and San Francisco, usually found at- 
tached to large sharks. 


(Echeneis remora L. Syst. Nat.: Echeneis jacobewa Lowe, Proc. Zo). Soc. London, 1839, 
89: Echeneis remora Giinther, ii, 378: Remora jacobea Gill, Proc. Acad. Nat, Sci. Phila. 
1862, 239.) 


aa. Dorsal rays about XVI-30. (Remoropsis Gill.) ° 


659. E. brachyptera Lowe. 

Light brown, darker below; fins paler; body robust, the greatest 
depth nearly twice the length of the short pectoral fins; disk shorter 
than base of dorsal, rather broad; upper jaw angular. Caudal nearly 
truncate. Head nearly 4; width between pectorals 65. D. XVI—30; 
A. 26. Warm seas, north to Massachusetts. 


(Echeneis brachyptera Lowe, Proc. Zoél. Soc. Lond. 1839, 89: Echeneis quatuordecemlam- 
inatus Storer, Hist. Fish. Mass. 406: Echeneis brachyptera Giinther, ii, 378: Remoropsis 
brachypterus Gill, Proc. Acad. Nat. Sci. Phila. 1864, 60.) 


207.—-RHOMBOCHIRUS Gill. 
(Gill, Proc. Acad. Nat. Sci. Phila. 1863, 88: type Hcheneis osteochir Cuy.) 


This genus agrees with Remora in every respect excepting the struc: 
ture of the pectoral fins. These are short and broad, rhombic in outline, 


*Gill. Proc. Acad. Nat. Sci. Phila. 1862, 239: type Echeneis remora L. (Remora, an 
ancient name, ‘‘holding back.”) 


Bull. Nat. Mus. No. 16——27 
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the rays all flat, broad and stiff, being partially ossified, although showing 
the usual articulation; upper rays of pectoral broader than the others. 
One species known. § (¢¢6yf0s, rhomb; é-p, hand.) 


660. B. osteochir (Cuvier) Gill. 

Light brown; underside of head, ventral line, part of ventrals and a 
spot on pectorals pale. Mouth very small, maxillary not nearly reaching 
to the line of the orbit. Disk very large, broader and rougher than in 
Echeneis remora, extending forwards beyond the tip of the snout. Cau- 
dal fin emarginate, with rounded angles. Head 4% in length; disk 2}; 
width between pectorals 5. D. XVITI—21; A. 20; P.20. West Indies, 
north to Cape Cod; parasitic on species of Tetrapturus. 

(Zcheneis osteochir Cuvier, Regne Anim: Lcheneis osteochir Giinther, li, 381: Echeneis 


tetrapturorum Poey, Memorias, ii, 256.) 


Famity LXXI.—ELACATID. 
(The Crab-eaters.) 


Body elongated, fusiform, subeylindrical, covered with very small, 
smooth scales. Head rather broad, low, pike-like. Mouth rather wide, 
nearly horizontal, the maxillary about reaching front of eye; both 
jaws, vomer, palatines, and tongue with bands of short, sharp teeth; 
lower jaw longest. Premaxillaries not protractile. First dorsal repre- 
sented by about eight low, stout, equal, free spines, each spine depressi- 
ble in a groove; soft dorsal long and rather low, somewhat falcate, sim- 
ilar to and nearly opposite the anal; two weak anal spines, one of them 
free from the fin; ventrals thoracic, I, 5; caudal fin forked; no caudal 
keel; no finlets; no sucking-disk; no air-bladder. Branchiostegals 7. 
Pylvoric eceea branched. Vertebre more than 10+ 14. <A single genus 
with probably but one species, a large, strong, voracious fish, found in 
all warm seas. (Scombride part, genus Elacate, Giinther, ii, 375.) 


208.—ELACATE Cuvier. 


(Cuvier, Régne Anim. ed, 2d, 1829: type Elacate malabarica Cuv.= Gasterosteus 
canadus L.) 
Characters of the genus included above. (jAazdzy, a spindle or an 


arrow, from the form of the body.) 


661. E. canada (Linn.) Gill.—Crab-eater ; Cobia. 

Olive brown, sides with a distinct broad band of darker, and a less 
distinct band above and below it; below silvery. Head much depressed. 
Mouth moderate, the short maxillary reaching front of orbit. Pectorals 
broad and faleate; caudal deeply emarginate, the upper lobe slightly 
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the longer. Lateral line wavy and irregular, descending posteriorly. 
Head 44 in length; depth 53. D. VIII-I, 26; A.II,25. LL. 5 feet. 
In all warm seas, occasional on our Atlantic coast in summer. 


(Gasterosteus canadus Linn. Syst. Nat.: Elacate atlanticus Cuy. & Val. viii, 334: Elacate 
nigra Giinther, ii, 375; Holbrook, Ichth. 8. Car. 97.) 


Famity LXXII.—XIPHIUD. 
(The Sword-fishes.) 


Scombroid fishes of great size, with the body elongated, naked or 
covered with rough rudimentary scales, and the upper jaw very much 
prolonged, forming a “sword,” which is composed of the consolidated 
vomer, ethmoid and premaxillaries. Teeth small and rudimentary, or 
wanting. Dorsal fin long, usually divided in the adult, continuous in 
the young, without differentiated spinous part, the posterior portion 
much smaller than the anterior. Anal fin similarly divided in the 
adult. Caudal peduncle slender, keeled. Ventral fins thoracic, incom- 
plete or entirely wanting. Caudal fin widely forked in the adult. Gills 
of peculiar structure, the lamine of each arch joined into one plate 
by reticulations. Gills 4, a slit behind fourth; gill-membranes separate, 
free fromisthmus. Pseudobranchiz present. Branchiostegals 7. Air- 
bladder present. Pyloric ceca very numerous. Very young individuals 
differing much from the adults; the fins high, both jaws prolonged into 
a beak, and the head armed with long spines. Genera 3; species about 
5; powerful fishes, inhabiting the open seas, most of them valued as 
food. (Xiphiide Giinther, ii, 511-514.) 


a. Ventral fins entirely wanting; teeth none. (Xiphiinw)...-...------ XIPHIAS, 209. 
aa. Ventral fins present; teeth small. (/Tistiophorine.) 
b. Ventral rays united into one; dorsal fin low ..---. -------- TETRAPTURUS, 210. 
bb. Ventral rays three; dorsal very high -....-.-. Boterate ten ecee HIsTIOPHORUS, 211. 


209.—XEIPEGAS Linneus. 
Sword-fishes. 


(Linn. Syst. Nat.: type Xiphias gladius L.) 

Sword-fishes without teeth and without ventral fins. Body somewhat 
compressed. Dorsal fins 2, the anterior beginning opposite the gill- 
openings, faleate and elevated, its height rather less than that of the 
body ; second dorsal very small, on the tail, opposite the small second 
anal. In the young, teeth are present and the two dorsal fins are con- 
nected, the fin being elevated as in the species of Histiophorus. First 
anal similar to first dorsal, but smaller, less faleate, and far behind it; 
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pectoral fins moderate, faleate. Skin naked, more or Jess rough, es- 
pecially in the young, which have rudimentary scales. Sword flattened. 
Caudal keel single. Intestines long, sinuous. Air-bladder simple. Pel- 
vie arch obsolete. Fishes of great size, reaching a weight of 300 to 400 
pounds, the flesh valued for food. (cgéas, the ancient name of Xiphias 
gladius, from &igos, a sword.) 


662. X. gladius L.—Common Sword-fish. 

Very dark bluish above, dusky below; ‘‘ sword” almost black above, 
below lighter. Cleft of mouth extending beyond eye. Head about 24; 
depth about 54. Snout 3 in length. D. 40-4; A. 18-14. Vert. 14412. 
Atlantic Ocean, on both coasts; also in the Pacific, north to the Santa 
Barbara islands. 

(Linn. Syst. Nat.; Giinther, ii, 511; Storer, Fish. Mass. 1867, 71. 


210.—TETRAPTURUS Rafinesque. 


Spear Fishes. 
(Rafinesque, Indice d’Ittiol. Sicil. 1810, 30: type Tetrapturus belone Raf. of the Medit- 
erranean. ) 

Sword-fishes with small teeth in the jaws and on the palatines, with 
the ventral fins represented each by a single spine, and with the dorsal 
fin not greatly elevated, divided in the adult, its height not greater 
than the depth of the body. Body much compressed. Skin with rudi- 
mentary embedded scales; sword rounded; caudal keel double. Air- 
bladder sacculated. Vertebre 12412. Intestine short, straight. 

tetpa, four; ztepdv, Wing; oda, tail, from the wing-like caudal keels.) 
663. VT. albidus Poey.—Bill-fish ; Spear-fish ; Aguja Blanca. 

Dark blue above; whitish beneath; fins dark blue. Nape elevated, 
the greatest depth of the body opposite the opercle. Eye midway be- 
tween opercle and tip of lower jaw. Dorsal inserted in front of base of 
pectorals. Caudal forked at an angle of 70 to 80 degrees. Head (to 
end of upper jaw) 22; depth 7-8. Length of caudal lobes 44. D. III, 
39-6; A. II, 13-6. Length 7 to 8 feet. (Poey.) Cape Cod to West 
Indies ; not rare on our coast. 

(Poey, Mem. ii, 237: ? Tetrapturus belone Raf. Histiophorus belone Giinther, ii, 513.) 


664. T. ampius Poey.—Aguja de Casta. 
Color dark blue; paler below, with bluish cross streaks. Body stouter, 


more convex at the nape, the greatest depth being behind the oper- 
cle. Caudal forked at anangle of 90 to 100 degrees. Dorsal inserted 
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rather behind base of pectorals. Head 22; depth5. Length of caudal 
lobes 34. D. III, 38-7; A.II,13-7. Length 8 feet. (Poey.) West In- 
dies, north to Florida; perhaps a form of the preceding. 

(Poey, Memorias, ii, 243.) 

211.—HISTIOPHORUS Lacépede. 
Sail-fishes. 
(Istiophorus Lacépéde, Hist. Nat. Poiss. iii, 1802, 374: type Istiophorus gladifer Lac.= 
Scomber gladius Broussonet. ) 

Sword-fishes with small teeth on the jaws and palatines, with the ven- 
tral fins present, of 2 or 3 rays, and with the dorsal fins extremely high, 
contiguous, its height much greater than that of the body; anal fin 
divided. Body slender, much compressed, covered with elongate scales. 
Intestines short, nearly straight; air-bladder sacculate. The sword is 
usually shorter than in Xiphias, and the lower jaw more developed. 
The skin is also rougher. Large fishes of the warm seas. (fozcov, sail; 
gopéw, to bear.) 


665. HM. gladius (Brouss.) Gthr.—Sail-fish. 

Membrane of dorsal fin with numerous small spots. Dermal produc- 
tions lanceolate. Upper profile of head descending in a straight line. 
Snout longer than the rest of the head. Head 4 in totallength; depth 
7 or 8in the same. D. 46-7; A. 10-7; V.2. Vertebrae 14410. (G@iin- 
ther.) Atlantic and Indian oceans; occasional on our coast. 


(Scomber gladius Brouss. Mém. Acad. Sci. 1786, 454; Giinther, ii, 513: Histiophorus 
indicus Cuv. & Val. viii, 293: Histiophorus americanus Cuv. & Val. viii, 303.) 


Famity LXXIII.—TRICHIURID. 
(The Hair-tails.) 


Scombroid fishes with the ventral fins imperfect or wanting and the 
spinous and soft parts of the dorsal not differentiated. Body extremely 
elongate, compressed, naked. Mouth wide, the jaws armed with strong 
unequal teeth. Premaxillaries not protractile. Pseudobranchiz pres- 
ent. Gills 4, a slit behind the fourth; gill:membranes separate, free 
from the isthmus. Lateral line present. Dorsal fin very long, low, 
usually continuous, the rays all similar. Caudal fin small or absent; if 
present, forked. Analfin very long and low, sometimes scarcely rising 
above the surface of the skin. Ventrals thoracic, rudimentary or want- 
ting. Vertebr of abdomen and tail in greatly increased number. Air- 
bladder present. Pyloric cceca numerous. Genera about 5; species 12, 
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in the tropical seas. Very close to the Scombride, from. which group, 
as here understood, the Trichiuride differ chiefly in the non-differenti- 
ation of the dorsal spines. (Trichiuride part; Giinther, 342-349.) 


* No caudal fin ; tail tapering to a point; dorsal fin single; no ventral fins. 
Pp =) I ) 5 ? 
TRICHIURUS, 212. 


212.—TRICHIURUS Linneus. 
Hair-tails. 


(Lepturus Artedi; Gill.) 

(Linneus, Syst. Nat. xii, 1765: type Trichiurus lepturus L.) 

Body extremely elongate, band-like, the tail very slender, tapering to 
a fine point, without caudal fin. Head long, with a very wide mouth, 
the jaws armed with unequal and very strong teeth; upper jaw with 
-about four long, strongly compressed barbed teeth; teeth on the pala- 
tines, none on the vomer. Lower jaw longest, preorbital covering cleft 
of mouth posteriorly. Dorsal fin single, low, occupying the whole of 
the back, the spines not distinguishable from the soft rays; anal very 
long, its base more than half the length of the body; composed of de- 
tached spines, which are very short, nearly hidden in the skin, the ante- 
rior directed backwards, the posterior forwards; ventral fins wanting 
or reduced to small, scale-like appendages; pectorals small. No scales. 
Lateral line decurved, concurrent with the belly. Vertebra 39 + 120. 
Color silvery. Voracious fishes of the high seas; reaching a consider- 
able size. (zp:zéov, a little hair; odpd, tail.) 


a. Ventral fins entirely wanting in the adult. (Trichiurus.) 


666. T. lepturus Linn.—Hair-tail. 

Uniform brilliant silvery; dorsal dark-edged. Snoutlongand pointed, 
about as long as pectoral; maxillary reaching nearly to pupil, concealed 
by preorbital. Head about 74 in length; depth about 16. Eye 2 in 
snout. D. 135; A. about 100. Warm seas, north to Virginia and 
Lower California. 

(Linn. Syst. Nat. xii; Giinther, ii, 346.) 


Famity LXXIV.—SCOMBRID. 
(The Mackerels.) 


Body elongate, not much compressed, covered with minute cycloid 
scales, or else wholly naked; the scales anteriorly sometimes forming a 
corselet. Lateral line present, its course undulate. Head subconie, 
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pointed anteriorly. Mouth rather large; premaxillary not protractile; 
maxillary without supplemental bone; jaws with sharp teeth, large or 
small. Vomer and palatines toothed or not. Preoperele entire; opercle 
unarmed. Gill-openings very wide, the membranes not united, free from 
the isthmus. Gill-rakers usually long. Pseudobranchiz present, large. 
A slit behind fourth gill. Branchiostegals 7. Dorsal fins 2, the first 
of rather weak spines, depressible in a groove, the second similar to the 
anal; anal spines weak; last rays of dorsal and anal usually detached 
and separate, forming series of finlets; caudal peduncle extremely slender, 
usually keeled, the caudal lobes abruptly diverging, falcate; ventral fins 
moderate, thoracic, I, 5. Vertebrae in greater number than in Carangide, 
the number more than 25. Pyloric cceeca numerous. Air-bladder fre- 
quently absent. Coloration metallic, often brilliant. Genera 17; species 
about 70. Fishes of the high seas, many of them cosmopolitan, and all 
having a wide range. Most of them are valued as food-fishes. 
(Scombride pt. and Trichiuride pt. Giinther, ii, 349-373.) 
a. Finlets present; dorsal spines less than 20. (Scombrine.) 
b. Spinous dorsal short (of less than 12 spines), remote from the second. 
ce. Vomer and palatines with teeth; corselet obsolete........--.... SCOMBER, 213. 
ce. Vomer and palatines toothless ; corselet well developed.-......--. AuUXIS, 214. 
bb. Spinous dorsal long (of more than 12 spines), contiguous to the second. 
d. Caudal keel present. 
e. Corselet imperfect or obsolete; teeth of jaws strong; minute teeth on 
WOMED AIL sala bUeS ers =m lets = 1sav alin fainter a!ar=\ aiminl=/a\= SCOMBEROMORUS, 215. 
ee. Corselet developed. 
f. Palatine teeth strong; vomer toothless; vertebra normal...SARDA, 216. 
Jf. Palatine teeth villiform. 
g. YVomer with teeth; vertebra normal, the lower foramina small. 
ORCYNUS, 217. 
gg. YVomer toothless; abdominal vertebrae with the lower foramina en- 


larged and a portion between the vertebrae proper and the hiemapophy- 
ses developed in the form of a net-work or trellis -..-EUTHYNNUS, 218. 


213.—SCOMBER Linneus. 


Mackerels. 


(Linneus, Syst. Nat. 1758: type Scomber scombrus L.) 

Body fusiform, rather elongate, somewhat compressed; caudal pe- 
duncle slender, with two small keels on each side. Mouth wide, with 
a single row of rather small, slender teeth in each jaw and on the vomer 
and palatines; maxillary slipping under the broad preorbital. Scales 
very small, not forming a corselet. First dorsal of 7-12 feeble spines, 
separated from the second by an interspace greater than the base of the 
fin; second dorsal small, followed by 5-9 detached finlets; anal similar 
to second dorsal, with similar finlets; pectorals and ventrals small, the 
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former on a level with the eyes; caudal fin small, widely forked. Pyloric 

appendages exceedingly numerous. Air-bladderusually wanting. Species 

few, widely distributed, everywhere highly valued for food. (ezépfpos, 

Latin Scomber, the ancient name of the common mackerel.) 

a. Air-bladder present, small. 

667. S. pneumatophorus De la Roche.—Chub Mackerel ; Tinker Mackerel ; Easter 
Mackerel. : 

Blue, with about 20 wavy, blackish streaks, which extend to just be- 
low the lateral line; some of these form reticulations, and inclose pale 
spots of the color of the back; belly and sides silvery; a black axillary 
spot. Head rather pointed. Maxillary reaching front of pupil. Eye 
4 in head, nearly equal to snout; pectoral 2 length of head. Head 33; 
depth 5. D. IX—I, 12—V; A. I—I, 11—V. Lat. 1]. 200. lL. 1 foot. 
Atlantic and Pacific, north to Maine and San Francisco; common in the 
Mediterranean and in Southern California; irregular in its appearance 


on our Atlantic coast. 


(De la Roche, Ann. Mus. Nat. Hist. xiii, 315; Giinther, ii, 359: Scomber grex Mitch. 
Trans. Lit. & Phil. Soc. N. Y. 1815, 422: Scomber dekayi Storer, Fish. Mass. 1867, 52: 
Scomber diego Ayres, Proc. Cal. Acad. Nat. Sci. i, 92, 1855: Scomber colias pt. Stein- 
dachner, nee Scomber colias of Giinther and C. & V., which has but 7 dorsal spines.) 


aa. Air-bladder wanting. 


668. 8. scombrus L.—Common Mackerel. 

Lustrous dark blue above, with about 35 wavy, blackish, transverse 
streaks; below silvery; base of pectorals dark. Snout rather long and 
pointed, compressed. Mouth large, maxillary extending to anterior 
margin of orbit. Wentrals and pectorals short, the former nearly half 
length of head. Kye less than snout, 5 in head. Head 4 in length; 
depth 55. D. XII—I, 10—V; A.I,11—V. L. 18 inches. North Atlantic; 
abundant on both coasts, and occasionally straying to the Pacific. A 
well-known food-fish. 


(Linn. Syst. Nat.: Scomber scomber Giinther, ii, 357: Scomber vernalis Storer, Hist. 
Fish. Mass. 54.) 


214.—AUXIES Cuvier. 
Frigate Mackerels. 


(Cuvier, Régne Anim. 1829, ii: type Scomber rochei Risso. ) 

Body oblong, plump, mostly naked posteriorly, anteriorly covered with 
small scales, those of the pectoral region enlarged, forming a corselet. 
Snout very short, conical, scarcely compressed. Moutii rather small, 
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the jaws equal. Teeth very small, mostly in a single series, on the jaws 
only. Tail very slender, depressed, with a rather large keel on each 
side. First dorsal short, separated from the second by a considerable 
interspace. Second dorsal and anal small, each with 7 or 8 finlets. 
Pectorals and ventrals small. No air-bladder. Branchiostegals 7. 
Pyloric coeca dendritical. Gill-rakers very long and slender, numerous. 
Vertebrae peculiarly modified, essentially as in Huthynnus. (adc, an 
ancient name of a young tunny, from adiv, to grow.) 


669. A. rochei (Risso) Giinther.—Trigate Mackerel. 

Blue, variegated with darker above, becoming plain with age; belly 
silvery. Body robust, scarcely compressed, abruptly contracted at cau- 
dal peduncle. Eye as long as snout, 5 in head. Opercle very broad. 
Scales of corselet and along anterior dorsal region comparatively large. 
Maxillary almost entirely concealed by preorbital. Dorsal spines rather 
stiff; space between dorsals four-fifths length of head. About 33 gill- 
rakers below angle. Pectoral reaching past middle of first dorsal. Head 
4; depth 44. D. X-12-VIII; A.13-VII. Vert. 39. Mediterranean to 
the East Indies; lately appearing in great numbers on our Atlantic 
coast. A food-fish of little value. 


(Scomber rochei Risso, Ichth. Nice, 1810, 165; Giinther, ii, 369: Scomber bisus Rafin- 
esque, Caratteri, etc, 1o10, 45: Ausis vulgaris Cuv. & Val. viii, 139.) 


215.-SCOMBEROMORUS Lacépede. 
(Cybium Cuvier.) 


(Lacépéde, Hist. Nat. Poiss. iii, 292, 1802: type Scomberomorus plumierit Lac. =Scom- 
ber regalis Bloch.) 


Body elongate, naked or with rudimentary scales, which do not form 
a distinct corselet. Head pointed, comparatively short and small. 
Mouth wide, the strong teeth in the jaws often compressed or knife- 
shaped; villiform or sand-like teeth on the yomer and palatines; max- 
illary not concealed by preorbital. Spinous dorsal low, of 14-18 feeble 
spines. Soft dorsal and anal short, similar, somewhat elevated and 
faleate, each followed by 7 to 10 finlets; ventrals small; pectorals moder- 
ate, near the level of the eye. Air-bladder present. Vertebra normal. 
Vishes of the high seas; graceful in form and beautiful in color; among 
the best of food-fishes. (ezopZpos, Secomber; évopos, near.) 


670. S. concolor (Lockington) J. & G. 
Male dark steel-blue, the sides silvery, without streaks or spots; 
female with two alternate series of brown spots, the silvery on sides 
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clouded with dusky; fins nearly plain, dark. Mouth slightly oblique, 
the maxillary reaching to posterior margin of pupil. Teeth of jaws com- 
paratively small, subconiecal, little compressed; those of vomer and pala- 
tines minute and granular. Eye 55 in head. Pectoral fins 8 in length, 
inserted rather above axis of body; ventral fins small; spives of dorsal 
slender and fragile, the longest one-fourth as long as the head; dorsal 
fins separated by an interspace equal to one-third the length of base of 
spinous dorsal; caudal shorter than head, its lower lobe longest.  Gill- 
rakers long, 18 below angle. Head about 5; depth rather less. D. 
XVIIJ-16-VIII; A. I, 16-VIII. Monterey Bay, California; rare. A 
food-fish of high quality. 


(Chriomitra concolor Lockington, Proc. Acad. Nat. Sci. Phila. 1879.) 


671. S. maculatus (Mitch.) J. & G.—Spanish Mackerel. 

Bluish and silvery above with bright reflections ; sides with numer- 
ous bronze spots which are nearly round and about as large as the pupil. 
Spinous dorsal white at base, dark above and on the anterior half of 
the fin. Caudal keel well developed, with a smaller keel above and 
below it. Head small and pointed. Mouth rather large, oblique; max- 
illary reaching posterior margin of orbit. Teeth large, compressed, 
about 32 in each jaw. Gill-rakers few, slender, about 12 below angle. 
Interspaces between dorsals shorter than eye; caudal as long as head. 
Head 47 in length; depth 54. D. X VITI-18-IX; A. I, 17-VIII. Coasts 
of North America, north to Cape Cod and Lower California; one of our 
most valued food-fishes. 

(Scomber maculatus Mitch. Trans. Lit. & Phil. Soe. N. Y. i, 426, 1815: Cybiuwm macu- 
latum Giinther, ii, 372: Cybium maculatum Holbrook, Ichth. 8. Car. 66.) 


672. S. regalis (Bloch) J. & G.—Cero. 

Silvery; sides with a brownish, broken, longitudinal band, above and 
below which are numerous brownish spots, persistent in the adult; an- 
terior portion of spinous dorsal black. Body rather elongate, its dorsal 
and ventral curves about equal. Lateral line descending obliquely, 
slightly undulate along the tail. Mouth large; maxillary reaching to 
below eye. Teeth triangular, strongly compressed, about 20-16. Pee- 
toral scaly. Head 4 in length; depth 43. D. XVII-I,15-VIII; A. Il, 
15-VIII. Cape Cod to Brazil; not common on our Atlantic coast; 
reaches a weight of 20 pounds. 


(Scomber regalis Bloch, Ausl. Fische, taf. 333: Cybium regale Giinther, ii, 372: Scom- 
beromorus plumierii Lac. iii, 292: Cybium acervum C. & VY. viii, 1831, 186: Cybium regale 
‘ Poey, Proc. U. S. Nat. Mus. 1878, 4.) 
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673. S. cabaila (Cuv. & Val.) J. & G.-—Sierra. j 

Sides of body with indistinct darker yellowish spots; adult immacnu- 
late; spinous dorsal without black blotch anteriorly. Kye large. 
Mouth large, maxillary reaching to below eye. Lateral line descend- 
ing abruptly below the second dorsal. Teeth triangular, strongly com- 
pressed, about 30-25. Pectoral scaly at base only. D.XIV-I, 15-VIIT; 
A. Ii, 15-VIII. (Poey.) Warm parts of the Atlantic; occasional on 
our coast; reaches a weight of 100 pounds. 


(Cybium caballa Cuy. & Val. viii, 1831, 187: Cybium caballa Giinther, ii, 373: Cybium 
immaculatum C. & V. viii, 191: Cybium caballa Poey, Proc. U. 8S. Nat. Mus. 1878, 4.) 


216.—SARDA Cuvier. 
Bonitos. 
(Pelamys Cuy. & Val. 1831, preoccupied in Herpetology.) 


(Cuvier, Régne Anim. ed. 2d, ii, 1829: type Scomber pelamys Briinnich—= Scomber sarda 
Bloch.) 


Body rather elongate, covered with small scales, those of the pectoral 
region forming a corselet. Caudal peduncle slender, strongly keeled. 
Head large, pointed, compressed. Mouth large. Teeth in the jaws 
rather strong, conical, slightly compressed; similar teeth on the pala- 
tines, but none on the vomer; maxillary not concealed by preorbital. 
Gill-rakers long and strong. First dorsal long and rather low, of 18-22 
rather stout spines, which are gradually shortened behind; interval 
between the last spine and the second dorsal short; second dorsal small, 
followed by 8-9 finlets; anal fin similar, usually with one less finlet; 
paired fins small; pectorals placed below the level of the pupil. No 
air-bladder. Pyloric coeca very numerous, dendritical. Vertebrie nor- 
mal. Fishes of rather large size, with metallic coloration. (Latin, 
sarda; Greek, cdpda, the ancient name of the typical species, also known 
as Amia, Pelamys, ete.; so called from its being taken in the neighbor- 
hood of the island of Sardinia; hence also the diminutive capdéi7, the 
Sardine.) 


674.8. mediterramea (Bloch & Schneider) J. & G.—Bonito ; Skip-jack. 


Dark steel-blue above, with numerous narrow, dark stripes from the 
back obliquely downwards and forwards; silvery below. Body elongate, 
scarcely compressed, robust; corselet distinct, small, not extending be- 
yond pectoral. Teeth moderate, slightly compressed. Gill-rakers rather 
small, 13 below angle. Maxillary reaching beyond orbit. Head 3} in 
length; depth 4. D. XXI-I, 13-VIII; A. I, 13-VII; P.10. L. 23 feet. 
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Atlantic Ocean, on both coasts; abundant; a food-fish of rather low 
grade. 
(Scomber pelamys Briinnich, Ichth. Massil. 1768, 69, not of L. Syst. Nat.: Scomber 


mediterraneus Bloch & Schn. 1801, 23: Pelamys sarda Storer, Fish. Mass. 63: Pelamys 
sarda Giinther, ii, 367: Sarda pelamys Gill.) 


675. S. cihilemsis (Cuv. & Val.) J. & G.—Bonito ; Skip-jack; Tuna. 


Dark metallic blue; sides dusky; about 5 blackish stripes running 
obliquely upward and backward from the pectoral region to the upper 
edge of the tail, these variable in number and direction. Head pointed, 
conical, naked. Maxillary reaching posterior border of eye. Pectorals 
placed just below the level of the pupil, scarcely half as long as head. 
Gill-rakers long, strong, about 18 below angle. Corselet moderately 
developed. Head 33; depth about 4. D. XVIII-I, 12-VIII; A. I, 
11-VI. IL. 2-3 feet; weight 16 pounds. San Francisco to Patagonia 
and Japan; abundant northward in summer; very similar to the pre- 
ceding but with the spinous dorsal always shorter. 


(Pelamys chilensis Cuv. & Val. viii, 163: Pelamys lineolata Girard, U. S. Pac. R. R. 
Sury. Fish. 106: Pelamys chilensis Giinther, ii, 106: Pelamys orientalis Giinther, ii, 106.) 


217.—_ORCYNUS Cuvier. 
Tunnies. 


(Thynnus Cuvier, 1817, preoccupied in entomology.) 
(Cuvier, Régne Anim. 2d ed. 1829: type Scomber thynnus L.) 

Body oblong, robust, with very slender caudal peduncle. Head con- 
ical. Mouth wide, with one series of small, conical teeth in the jaws and 
bands of minute villiform or sand-like teeth on the vomer and palatines. 
Scales present, those of the pectoral region forming an obscure corselet. 
First dorsal of 12-15 spines which grow gradually shorter backward, the 
interval between last spine and second dorsal slight; second dorsal and 
anal short and rather high, each with 8-10 finlets; ventrals moderate; 
pectorals moderate or very long, rather below the level of the eye. Ver- 
tebre normal, the lower foramina very small. Fishes of the open seas ; 
often attaining a very great size. (épzdvos, an ancient name of O. thyn- 
NUS. ) 

a. Pectoral fins sabre-shaped, reaching beyond end of second dorsal. (Albicores.) 
676. ©. alalouga (Gmel.) Risso.—Albicore; Alilonghi; Germon. 

Bright metallic steel-blue; belly bluish silvery; fins colored like the 
body; pectorals blackish, with silvery lustre. Body little compressed, 
regularly elliptical, its weight great in proportion to the length. Tail 
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strongly keeled, broader than deep. Corselet indistinct. Scales rather 
large. Pectoral reaching beyond second dorsal and anal, inserted a 
little below level of pupil, its base a little wider than the large eye; 
ventrals short. Head 34; depth 34. D. XIV-II, 12-VIII; A. IT, 12- 
VII. L.3 feet; weight 15-20 pounds. In all warm seas, in the open 
ocean; abundant in summer in the Mediterranean and about the Santa 
Barbara Islands; occasional on our Atlantic coast. 


(Scomber alatunga Gmel. Syst. Nat. 1788, 1330, misprint for alalonga, fide Cuv. & Val.: 
Thynnus alalonga Cuy. & Val. viii, 120: Thynnus pacificus Cuv. & Val. viii, 133: 
Thynnus albacora, alalonga, and pacificus Giinther, ii, 365,366: Oreynus pacificus Cooper, 
Proc. Cal. Acad. Nat. Sci. 1863, 75: Orcynus germo Liitken, Spolia Atlantica, 1880, 473.) 


a. Pectoral fins comparatively short, not reaching beyond the end of the spinous dor- 
sal. (Tunnies.) 


677. ©. thymmus (Linn.) Poey.—Tunny ; Horse Mackerel; Albicore. 


Dark blue above; below greyish with silvery spots. Mouth rather 
large; posterior margin of preopercle somewhat shorter than inferior. 
Eye small. Dorsal and anal faleate; caudal very widely forked; pee- 
torals reaching nearly to end of spinous dorsal. Head 3? in length; 
depth 44 D. XIV-I, 13-IX; A.J, 12-VIII. North Atlantic, on both 
coasts; the largest of the Scombrida, reaching a length of 10 feet or 
more and a weight of half a ton. 


(Scomber thynnus Linn. Syst. Nat.: Thynnus secundo-dorsalis Storer, Fish. Mass. 65: 
Thynnus thynnus Giinther, ii, 362: Tnynnus vulgaris C. & V. viii, 58: Thynnus brachyp- 
terus and coretta Giinther, ii, 363.) 


218.—EUTHMYNANWS Liitken. 
Tittle Tunnies. 


(Thynnus Liitken: Thynnichthys Giglioli; both names preoccupied. ) 
(Liitken MSS. in Epist. Feb. 1881: type Thynnus thunnina C. &. V.) 

This genus differs from Orcynus, according to Liitken*, “(1) in the 
absence of teeth on the vomer; (2) by the complete absence of scales 
outside of the corselet, while in the Oreyni of the same size the 
Skin is covered with smali scales; the limits of the corselet in the 
Tunny and Albicore are obscure, so that it cannot properly be said 
that they have distinct corselets; and (3) by an important osteological 
character, namely the peculiar development, in the form of a net-work or 
trellis, of a portion of the abdominal part of the backbone, between the 
vertebre proper and the hemapophyses. This organization is common 
to Th. thunnina (alliteratus) and Th. pelamys, and is found modified in 





* Spolia Allantica, 1880, 596. 
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the genus Auwzis.” Species of smaller size than the Tunnies, mostly 
pelagic. (Baird.) (ev, true; dvyvos, tunny.) 


678. E. alliteratas (Raf.) J. & G.—Little Tunny ; Albicore. 

Bluish above with wavy, blackish, longitudinal streaks; silvery 
below. Inferior margin of preoperculum half longer than posterior. 
Dorsal spines moderate; pectorals reaching the vertical from the ninth 
dorsal spine. Head 3? in length; depth 4}. D. XV-I, 12-VIII; A.I, 
12-VII. Atlantic Ocean ; occasional on our coast. 


(Sconber alliteratus Raf. Caratteri di Aleuni Nuovi Generi, 1810, 45: Thynnus affinis, 
thunnina, and brevirostris Giinther, ii, 363-365. ) 


679. E. pelamiys (L.) Liitken.—Oceanic Bonito. 

Back bluish ; on each side of the belly 4 brownish longitudinal bands. 
Length of posterior margin of the preoperculum 12 in that of the in- 
ferior. Pectoral reaching the vertical from the tenth dorsal spine; dor- 
sal spines rather feeble. Head 35; depth 4 (to fork of caudal). D. 
XV-I, 124 VII; A. II, 12+ VII. (Giinther.) Tropical seas; occa- 
sional on our Atlantic coast. 


(Scomber pelamys L. Syst. Nat.: Thynnus pelamys Giinther, ii, 365: Thynnus pelamys 
Cuy. et Val. viii, 113.) 


Famity LXXV.—CARANGIDA. 
The Pilot-fishes. 


Scombroid fishes, with the body more or less compressed and often ele- 
vated, sometimes naked, or more usually covered with small, thin, eyeloid 
scales. Head compressed, the occipital keel prominent, usually trench- 
ant. Mouth of varying size, the dentition various, the teeth generally 
small; premaxillaries usually protractile; maxillary with or without a 
supplemental bone; preopercle usually entire in the adult, in the very 
young armed with three or more spines.* Lateral line complete, anteri- 
orly arched, the posterior part straight, sometimes armed with bony 
plates. Dorsal fins more or less separated, the spinous part rather weak, 
the spines usually depressible in a groove; anal fin long, similar to the 
soft dorsal, always preceded by two stiff spines, usually separate, but in 
the young often more or less connected with the fin or with each other; 
these sometimes disappear with old age, and sometimes the spinous dor- 
sal also vanishes; often a procumbent spine before the dorsal fin; ven- 
tral fins thoracic, well developed, I, 5; caudal peduncle very slender, the 
fin widely forked; pectoral fins narrow. Gill-openings very wide, the 
membranes usually not united, free from the isthmus. Gills 4, a slit 





*For an account of the transformations of various members of this family, see Liit- 
ken, Spolia Atlantica, 1880. 
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behind the last. Gill-rakers usually long. Branchiostegals commonly 
7. <Air-bladder present, often bifurcate behind. Pseudobranchie large, 
present in all our genera, sometimes disappearing with age. Csopha- 
gusunarmed. Pyloric ceca generally numerous. Vertebree fewer than 
in the Scombride, about 25 in number. Coloration generally metallic 
and silvery. Genera 25; species about 180, abounding in warm seas, 
often moving northward in summer, like the Scombride. Most of the 
species are widely distributed, and nearly all are valued as food. 
(Carangide pt. Giinther ii, 417-485, exclusive of certain genera. ) 


* Lateral line armed with bony keeled plates, at least pesteriorly. (Carangine.) 


a. Armature of lateral line extending its whole length.--...--.. TRACHURUS, 219. 
aa. Armature of lateral line on its straight posterior portion only. 
b. Dorsals and anal each with a detached finlet........---.---. DECAPTERUS, 220. 
bb. Dorsal and anal without finlets. 
CaS [MOUS OTsa eC ovielO Del ememaa alae mesa alsamemieta sess clete so ae) sone CaARANX, 221. 


ce, Spinous dorsal rudimentary or disappearing with age ; scales rudimentary. 
BLEPHARIS, 222. 
** Lateral line unarmed. 
d. Premaxillaries protractile. 
e. Anal fin about equal to the soft dorsal, its base longer than the abdomen; 
tail not keeled. 
f. Thoracic region trenchant; body excessively compressed. 
g. Dorsal outline more convex than the ventral outline ; profile very steep; 
head very short and high; preorbital very deep. (Selenina.) 
SELENE, 223. 
gg. Dorsal outline less convex than ventral; profile not steep ; preorbital 
moderate. (Chloroscombrine.) -..----- CHLOROSCOMBRUS, 224. 
Sf. Thoracic region not trenchant; body moderately compressed, (Tra- 
chynotina. ) 
te HOrehead /GOnVek ss. 2a oe eee cise secs See LRACHYNOTUS: (220. 
ee. Anal fin much shorter than the soft dorsal, its base not longer than the 
abdomen; tail keeled. (Serioline.), 
i. Finlets none. 


He WOrsal-SpIneEsmLee, IM AGULGE se) scsiecee = eae = NAUCRATES, 226. 
jj. Dorsal spines connected by membrane -...----SERIOLA, 227. 
vi. A two-rayed finlet behind dorsal and anal.-.---. ELAGATIS, 228. 


dd. Premaxillaries not protractile; dorsal and anal with finlets ; maxillary 
very narrow, without distinct supplemental bone. (Scombroi- 
GUNES) eee seeeiemeat nee ee ae ieee SCOMBROIDES, 229. 


219.—TRACHURUWS Rafinesque. 


Saurels. 


(Rafinesque, Indice d’Ittiologia Siciliana 1810, 20: type Scomber trachurus L. = Trachurus 
saurus Raf.) 


Body rather elongate, somewhat compressed, not elevated, tapering 
to a slender caudal peduncle, which is as broad as deep. Scales present, 
not very small. Lateral line armed throughout with plates, those on the 
caudal peduncle larger and spinous; an accessory dorsal branch to the 
lateral line. Snout rather long. Mouth moderate. Minute teeth mostly 
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in single series on jaws, vomer, and palatines. Dorsals two, the first 
preceded by a procumbent spine. No finlets. Two strong spines before 
the anal, connected by membrane. Pyloric ceca numerous. In all 
warm seas. (tpazospos, the ancient name of T. saurus; from ctpayus, 
rough; ovpa, tail.) 

680. T. symmetricus (Ayres) Girard.—Horse Mackerl. 

Similar to 7. sawrus, but slenderer and less compressed. Arch of 
lateral line longer, as long as straight part, the junction of the two much 
beyond tip of pectoral; plates on the anterior part small, crowded, their 
height less than half eye. Head 33; depth 43. D. VIII-I, 31; A. 
II-I, 27; Lat.1. 484 47. Coast of California, from San Francisco south- 
ward; very abundant in summer. 

(Caranx symmetricus Ayres, Proc. Cal. Acad. Nat. Sci. i, 1855, 62; Girard, Pac. R. R. 
Surv. Fish. 107.) 
98h. VT. saurus Raf.—Horse Mackerel; Skip Jack; Saurel. 

Greenish, sides silvery; a dusky opercular spot. Body more com- 
pressed and deeper than in the preceding. Head rather long. Mouth 
moderate, the maxillary reaching the front of eye. Eye large, equal to 
snout, 4in head; arch of lateral line short, reaching scarcely beyond pec- 
toral, 14 in straight part, the plates high, nearly as high anteriorly as 
posteriorly, their height more than half eye. Head 335; depth 4. D. 
VIII-I, 29; A. II-I, 28; Lat. 1. 40 + 37. L.1 foot. Southern Europe; 
occasional on our South Atlantic coast. 

(Scomber trachurus Linn. Syst. Nat. i, 1758: Caranx trachurus Lacépéde, iii, 63: ? Car- 
anxomorus plumierianus Lacép. Hist. Nat. Poiss. iii, 84: ? Selar japonicus Bleeker, Verh. 
Bat. Gen. xx, vi, Japan, pl. 8: Trachurus saurus Rafinesque, |. c. 20: Trachurus trachurus 
Giinthe1, ii, 419. 

220. DECAPTERUS Bleeker. 
Mackerel Scads. 
(Bleeker, Natuurk. Tydschr. 1855, v, 417: type Caranx kurra Cuv. & Val.) 

Body elongate, little compressed, almost perfectly fusiform. Head 
short, pointed. Mouth rather small; jaws about equal, the dentition 
feeble. A supplementary maxillary bone. Premaxillaries protractile. 
Scales moderate, enlarged and spinous along lateral line posteriorly ; 
second dorsal and anal each with a single detached finlet; free anal 
spines very strong. Abdomen rather shorter than anal fin. Gill-rakers 
long and slender. Species numerous. (22d, ten; ztepdy, fin; there being 
ten fins, counting the spurious finlets and excluding the free spines.) 
682. D. punctatus (Agassiz) Gill.—Scad ; Round Robin. 

Bluish above, silvery below; a dark opercular spot. Eye rather 
small, shorter than snout, about equal to the width of cheeks or the in- 
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terorbital space. Maxillary reaching front of eye. Teeth on vomer and 
palatines, none on tongue; teeth in jaws in single series. Lateral line 
little arched; arch of lateral line nearly as long as straight part. Scutes 
numerous, deep, crowded, about 40.  Pectorals short, shorter than 
head. Breast, cheeks, and top of head scaly. Depth 5 in length; 
head 44. D. VIII-I, 30-1; A. II-I, 24-I. L.12 inches. New York to 
the West Indies; not common on our coast. 

* (Caranez punctatus Agassiz, Spix. Pisce. Bras. 1829, 108: Caranx punctatus Giinther, 
II, 426.) 

683. D. macarellus (Cuv. & Val.) Gill.—Mackerel Sead. 

Silvery, plumbeous below; a small black spot on the opercle. Lat- 
eral line nearly straight. Head 5; depth6. D. VIII-1, 33-I; A. II—I, 
27-I; scutes 25. (Giinther.) Warm parts of the Atlantic, northward 
to Cape Cod; scarce on our coast. 


(Caranz macarellus Cuv. & Val. ix, 40: Caranx macarellus Giinther, ii, 426.) 


221.—CARANX Lacépede. 


Crevallés. 


(Caranxz, Carangops, Carangus, Paratractus, and Trachurops Gill; Caranx, Gnathanodon, 
Selar, Carangoides, Carangichthys, etc. Bleeker.) 


(Commerson; Lacépéde Hist. Nat. des Poiss. 1802, iii, 72: type Scomber speciosus 
Forskal. ) 


Body ovate or oblong, compressed, the back sometimes considerably 
elevated, sometimes little arched. Head moderate or rather large, more 
or less compressed. Mouth moderate or large, oblique; maxillary with 
a well-developed supplemental bone, extending to below the eye. Pre- 
maxillaries protractile. Teeth variously developed ; sometimes minute, 
granular, and deciduous (Caranx), sometimes with an outer row of 
stronger teeth (Selar, etc.) or with small canines (Carangus); villiform 
teeth often present on vomer, palatines, and tongue. Gill-rakers long. 
Eye large, with an adipose eyelid. Dorsal spines rather low, connected; 
second dorsal long, elevated in front; both fins depressible in a groove. 
Anal fin similar to second dorsal and nearly as long, preceded by two 
rather strong spines, its base longer than the abdomen. Caudal fin 
strongly forked, the peduncle very slender. Ventral fins moderate; 
pectorals faleate; no finlets. Scales present, usually very small. Lat- 
eral line with its posterior portion armed with strong bony plates, which 
grow larger on the tail, each plate armed with a spine; a short dorsal 
branch of lateral line, usually present. Preopercle entire in the adult, 
serrate in the young, usually with a membranaceous border. Species 

Bull. Nat. Mus. No. 16——28 
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very numerous in all warm seas, most of them valued for food. As here 
understood, this genus includes a considerable variety of forms, differing 
in the dentition and in the shape of the body. Its members seem, how- 
ever, to form an almost unbroken series from one extreme to another.. 
(xépa, head. ‘A cause de Vespece de prominence que presente leur téte, 
de la force de cette partis, de V’éclat dont elle brille, et d’ailleurs pour 
announcer la sorte de puissance et de domination que plusieurs osseux 
de ce genre exercent sur un grand nombre des poissons que frequentent 
les rivages” Lacépéde). 
Our species may be divided as follows: 


a. Teeth present, small, nearly uniform, or the outer somewhat enlarged; no canines. 
(Selar Bleeker. ) i 
ob Body fusiform, elontatensesereersserc cecieaecoe ee eoaseeeeeece crumenophthalmus. 
bb. Body ovate or subfusiform. 
o. Depth one-third or less than one-third the length to base caudal. 
pisquetus; caballus; cibi. 
cc. Depth more than one-third the length....-....-.....--..----- beani; falcatus. 
aa. Teeth unequal; lower jaw with small canines. (Carangus)--..---- fallax; hippus. 


a. Teeth present, small, nearly uniform; the outer row sometimes enlarged; no canines. 
(Selar* Bleeker.) 
b. Body fusiform, elongate. (Trachurops Gill.) 


684. C. crumenophthalmus (Bloch) Lac.—Goggler; Big-eyed Scad. 

Bluish olive above, silvery below, a faint opercular spot. Body ob- 
long-elongate, little compressed, the back not elevated. Head elongate, 
rather pointed, the lower jaw projecting; maxillary reaching past the 
front of the eye, which is very large, longer than snout, about 3 in head. 
Eye much deeper than the cheeks and greater than the interorbital 
width. A single series of small teeth in each jaw; very weak teeth on 
vomer and palatines; a patch of teeth on tongue. Shoulder-girdle near 
isthmus with a fleshy projection, in front of which is a deep cross-fur- 
row; adipose eyelid largely developed. Scales comparatively large. 
Cheeks and breast scaly. Gill-rakers long, numerous. Lateral line 
searcely arched, its scutes weak, but little carinated. Dorsal spines 
slender; free anal spines strong; pectorals faleate, nearly as long as 
head. An angle at lower posterior part of opercular region as in Clupea. 
Head 33; depth 34. D. VIII-I, 26; A. II-I, 22; scutes 35. Cape Cod 
to Madagascar; abundant in tropical seas. 


(Scomber crumenophthalmus Bloch, taf. 343; Giinther, ii, 429: Trachurops crumenoph- 
thalmus Gill, Proc. Acad. Nat. Sci. Phila. 1862, 431.) 


bb. Body ovate or subfusiform. 
c. Depth one-third or less the length to base of candal. 


* Bleeker, Natuurk. Tydschr. 1855, v, 417. 
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685. C. pisquetus Cuv. & Val.—Crevallé. 

Greenish olive, golden yellow below; a black blotch on opercle. Body 
oblong, moderately elevated, the dorsal and ventral outlines about 
equally arched. Profile forming a uniform curve. Snout rather sharp. 
Mouth slightly oblique, a little below axis of body. Maxillary reaching 
about to middle of orbit. Teeth comparatively large ; a single series in 
lower jaw; upper jaw with an inner series of smaller teeth; no canines; 
teeth on vomer, palatines, and tongue. Eye rather small, shorter than 
snout, 34 in head. Gill-rakers long, numerous. Pectoral as long as 
head, barely reaching anal, its broad basal part half its length. Scales 
moderate; cheeks and breast scaly. Top of head naked, with series 
of mucous pores. Lateral line with a weak arch anteriorly, which is 
about half length of straight portion. Lateral scutes numerous, devel- 
oped on whole straight part of lateral line. Head 33; depth 3. D. 
VIL-I, 24; A. II-I, 19; Lat. 1. 50 (scutes). L. 1 foot. Cape Cod to 
West Indies; the most abundant of the Carargide on our Atlantic 
coast northward. 

(Cuv. & Val. ix, 97: Caranzx hippos Holbr. Ichth. S. C. 1860, 90: Paratractus pisque- 
tus Gill, Proc. Acad. Nat. Sci. Phila. 1862, 432: Caranx chrysos Giinther, ii, 445.) 
686. C. cabalius Giinther. 

Greenish above, silvery below; a black blotch on the opercle, none 
elsewhere. Form of @. pisquetus; rather elongate, not greatly com- 
pressed; the dorsal and ventral outlines regularly and nearly equally 
arched ; a low occipital carina; a prominent supraocular ridge. Scales 
comparatively large, the scaly sheaths of the vertical fins well developed. 
Cheeks and upper part of opercles scaled; breast scaled, jaws naked. 
Teeth in a narrow band above, those in front somewhat enlarged, those 
of lower jaw mostly in one series; feeble teeth on tongue, vomer, and 
palatines. Mouth rather small, the jaws nearly equal; maxillary reach- 
ing front of pupil. Eye large, 34 in head, the adipose eyelid unusually 
developed. Gill-rakers numerous, very long and slender, 28 below angle. 
Curve of lateral line low, the straight part beginning under first ray of 
second dorsal, at a distance rather more than length of head; length of 
arch 1% in straight part. Scutes of lateral line strong. Pectoral fins 
very long, slender, and falcate, their length considerably more than that 
of the head; a little less than 3 times in length of body, their tips reach- 
ing fourth anal ray; the broad basal part forming little more than one- 
third the total length of the fin; ventrals short; a concealed spine 
before dorsal; second dorsal and anal alittle elevated in front, the long- 
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est ray nearly half length of head, the last rays of the fin scarcely rising 
above the scaly sheath. Head 4; depth 34. D. VITI-I, 24; A. II-I, 
21; Lat. 1. 41 (developed scutes). San Diego, Cal., to South America. 
(Description from original types of T. boops.) 

(Trachurus boops Girard, U. 8. Pac. R. R. Surv. Fish. 1859, 108, not Caranx boops of 
C. & V.: Caranx caballus Giinther, Trans. Zoél. Soe. Lond. 1869, 431: Caranx girardi 
Steindachner. ) 

G87. C. cibi Poey. 

Dusky bluish, golden below, without spots. Body rather elongate, not 
elevated, muzzle pointed. Profile regularly curved, Maxillary reaching 
front of eye. Teeth villiform on jaws, vomer, and palatines. Breast 
and vertical fins scaly. Last spine of dorsal short, strong, free. Pec- 
torals as long as depth of body, faleate; ventrals short. Eye 43 in 
head. Head 34; depth 3. D. VIII-I, 25; A. II-I, 22. West Indies, 
north to Florida. 

(Poey, Memorias, ii, 224, 1858.) 


cc. Depth more than one-third the length. 


688. Cc. beani Jordan. 


Silvery, bluish above; no black spot on opercles or fins; spinous 
dorsal and axil dusky. Body ovate, deep and compressed, somewhat 
elliptical; the profile anteriorly not elevated, forming an even curve con- 
tinuous from the snout to the base of the dorsal, the snout therefore not 
blunt. Top of head not much compressed. Premaxillaries on the level 
of the lower edge of the pupil; maxillary not reaching to opposite the 
front of the pupil. Teeth rather small, in a narrow band on each jaw, 
without distinct canines; villiform teeth on tongue, vomer, and palatines. 
Cheek about as deep as the eye, which is rather small, considerably 
shorter than snout; adipose eyelid little developed. Gill-rakers long. 
Breast entirely scaly ; soft parts of the vertical fins densely covered with 
small scales. Pectoral fin faleate, a little shorter than the head, reach- 
ing past the front of the anal; caudal equally forked. Plates of lateral 
linesmall. Head 34; depth 24. D, VII-I, 27; A. II-I, 23; Lat.1. 28. 
Beaufort, North Carolina. 

(Jordan, Proc. U. S. Nat. Mus. 1880, 486.) 


689. C. falcatus Holbr. 

Greenish above with blue reflections, sides and below golden or 
silvery; caudal fin yellow, inner edge of upper lobe black; a black axil- 
lary spot, opercle faintly blotched. Body oval, much compressed, with 
the axis nearly midway between the back and belly; profile very con- 
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vex. Mouth very small, oblique, the maxillary scarcely reaching the 
middle of the orbit. Head small, short, about as deep as long. Eye 
large, as long as snout, 35 in head. Gill-rakers shortish, rather strong, 
20 below arch; anal spines small, the second longest; upper lobe of the 
caudal faleate, more than a third longer than the lower. Lateral scutes 
numerous, very strong. Teeth rather strong, in one series in each jaw; 
teeth on tongue few or none; those on vomer and palatines: minute, 
deciduous ; scales small ; cheeks naked, breast scaly; lateral line strongly 
arched, the arch about one-third the straight portion; scaly sheaths of 
dorsal and anal very high, extending the whole length of fin. Pectoral 
faleate longer than head, reaching anal. Head 44; depth 23. D. 
VII-I, 28; A. II-I, 25; Lat. 1. (scutes) about 50. West Indies north- 
ward; not common. 

(Holbrook, Ichth. S. C. 1860, 94: Caranx amblyrhynchus Gunther, ii, 441, pt. not 
of C. & V.: Carangops falcatus Gill, Proc. Acad. Nat. Sci. Phila. 1862, 431.) 


aa. Teeth unequal; lower jaw with small canines. (Carangus* Grd.) 


690. C. fallax C. & V. 

Bluish, sides golden or silvery, a very small, black opercular spot. 
Form of C. hippus, but the profile not so strongly arched. Teeth as in 
C. hippus. Breast entirely scaly ; anterior part of soft dorsal fin black; 
no spot on the pectorals. Scutes present on whole of straight part of 
lateral line; arched part of lateral line 1% in straight part; an abrupt 
angle at junction of the two parts. Pectoral shorter than head, max- 
illary reaching posterior edge of pupil; cheek and upper parts of opercles 
scaly; scaly sheaths of fins little developed. Head 32; depth 23. D. 
VIII-I, 22; A, II-I, 16; Lat. 1. 35 (scutes). Warm seas, north to South 
Carolina; not common. 

(Cuv. & Val. ix, 95: Caranx hippos Giinther, ii, 449: Caranx richardi Holbr. Ichth. 
S. C. 1860, 96.) 

691. C. hippus (L.) Giinther.—Crevallé; Horse Crevallé. . 

Olivaceous above; sides and below silvery or golden; a distinct black 
blotch on opercle and one on lower rays of pectorals, the latter some- 
times wanting; axil of pectoral dusky; anterior edge of dorsals black ; 
upper edge of caudal peduncle dusky. Body oblong, the anterior pro- 
file very strongly arched. Head large and deep. Mouth large, low, and 
nearly horizontal below axis of body; lower jaw included; maxillary 
extending to nearly opposite posterior border of eye. Teeth in upper 








* Girard, U. S. Mex. Bound. Surv. Ichth. 1829, 23; type Scomber carangus Bloch; name 
a modification of Caranz. 
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jaw in a broad villiform band; an outer series of large, wide-set, coni- 
cal teeth; teeth of lower jaw in one row, a distinct canine on each side 
of symphysis; villiform teeth on vomer, palatines, pterygoids, and 
tongue. Lateral line with a wide arch, its length ? that of straight 
part; plates not covering all of straight part. Dorsal spines short, 
rather stout; procumbent spine obsolete. Gill-rakers stout, not very 
long, 15 below angle. Occipital keel sharp. Eye not very large, 
longer than snout, 4 in head. Pectoral faleate, longer than head. 
Breast naked, with a small patch of scales in front of ventrals only. 
Caudal lobes equal. Head 34; depth 24; Lat. 1. (scutes) about 30. 
D. VIII-I, 20; A. II-I, 17. Cape Cod to West Indies; common south- 
ward. 


(Scomber hippos L. Syst. Nat: Carangus hippos Gill, Proc. Acad. Nat. Sci. Phila. 1862, 
433: Caranx defensor Holbrook, Ichth. 8S. C. 1860, 87: Caranx caninus Giinther, Trans. 
Zool. Soc. Lond. 1866, 432: Scomber carangus Bloch, taf. 340: Scomber chrysos Mitehill, 
Trans. Lit. and Phil. Soc. N. Y. i, 424: Carangus chrysos Gill, Proc. Acad. Nat. Sci. 
Phila. 1862, 434: Carangus pertenaits Grd. U. 8. MS Bound. Surv. Ichth. 23: Caranz 
carangus Giinther, ii, 448.) 


222.—-BLEPHARIS Cuvier. 


Cobbler-fishes. 


(Gallus Lacépéde, preoccupied: Scyris, Hynnis and Gallichthys Cuv. & Val.: Blepha- 
richthys Gill.) 


~ 


(Cuvier, Régne Anim. ii, 1817: type Zeus ciliaris Bloch.) 

Body rhomboid, deep, strongly compressed, more or less completely 
covered with minute embedded scales, sometimes apparently naked ; 
those on the straight portion of the lateral line enlarged, bony and 
spinous, as in Caranz, but less developed. Mouth moderate, with 
bands of villiform teeth on jaws, vomer, palatines, and tongue. First 
dorsal fin little developed, the spines short and rudimentary, mostly 
disappearing with age; soft dorsal and anal similar to each other; the 
first five or six rays of each fin elongate and filiform in the young, be- 
coming shorter with age; ventral fins elongate in young; on finlets. 
Caudal peduncle narrow; the caudal widely forked. Gill-rakers mod- 
erate, stout., This genus is not essentially different from Caranz. 
Warm seas. (fiegapos, cilium.) 


692. B. crimitus (Akerly) Dekay. 

Bluish above, golden yellow below; a dark blotch on opercle; a 
black spot on orbit above; a black blotch on dorsal and anal in front. 
Body oval, much compressed, highest at the elevated ‘bases of dorsal 
and anal fins. Preorbital very deep. Mouth nearly horizontal in the 
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adult, very oblique in the young. First rays of dorsal and anal fila- 
mentous, exceedingly long, becoming shorter with age. Lateral line 
with a wide arch, the curved portion about equal to straight. Scaly 
sheath of fins little developed. Scutes become stronger and blunter 
with age. Ventrals broad. Occipital keel sharp. Pectorals long and 
falcate, longer than head. Head 3$in length; depth 1} to2. D. VI-I, 
19; A.II-I, 16. Scutes 12. Cape Cod to South America; not very 


abundant northwards. 
(Zeus crinitus Akerly, Amer. Jour. Sci. xi, 144; Dek. N. Y. Fauna, Fish. 123: Caranx 
sutor Giinther, ii, 454, ) 
223.—SELENE Lacépeéde. 


Moon fishes. 
(Argyriosus Lacépede: Vomer Cuvier.) 
(Lacépéde, Ilist. Nat. Poiss. iv, 560, 1803: type Selene argentea Lac. 
) J 


Body very closely compressed and much elevated, the profile very 
oblique or nearly vertical ; edges of body everywhere trenchant, especially 
anteriorly. Head short.and very deep, the opercle very short, and the 
preorbital extremely deep; an abrupt angle at the occipital region. 
Mouth rather small; premaxillaries protractile, fitting into a notch 
between the bases of the maxillaries; maxillaries broad, each with a 
supplemental bone. Tongue narrow, free. Teeth minute, on jaws, 
tongue, vomer, and palatines. Gill-rakers long and slender. Spines of 
fins usually weak, more or less filamentous in the young; free anal 
spines immovable, sometimes obsolete in the adult. Soft fins falcate 
ornot. No finlets. Headnaked. Scales minute. Lateral line unarmed. 
Coloration silvery. (cA7v7, the moon.) 


a. Soft dorsal and anal with the anterior rays much produced in the adult. (Selene.) 


698. S. vomer (L.) Liitken.—Moon-fish; Look Down; Horse-head. 

Bluish above, sides and below silvery with golden reflections; ante- 
rior edge of soft dorsal black; axil dusky. Diameter of eye, length of 
opercle, and distance from eye to profile about equal ; eye 2 in maxillary, 
24 in preorbital ; mandibles very deep, the dentary bones thin, approxi- 
mate; one or two of the dorsal spines greatly elongate and filamentous 
in the young, short in the adult; ventrals variable in length, usually 
about as long as the eye ir the adult, variously elongate in partly grown 
specimens. Head 3 in length; long dorsal rays 2; pectoral 27; long 
anal rays 23; depth 15. D. VII-I, 22; A. II-I, 20. Warm seas; 
rather common southward, north to Long Island, and Lower California. 

(Zeus vomer Linn. Syst. Nat.: Zeus capillaris Mitch. Trans. Lit. & Phil. Soc. N. Y. 
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1815, 383: Argyriosus vomer Giinther, ii, 458% Selene argentea Lacépéde, iv, 560: 
Argyreiosus pacificus Lockington, Proc. Cal. Acad. Nat. Sci. 1876: Selenc argentea (adult) 
and Argyriosus vomer (partly grown) of most recent writers. Liitken, Spolia Atlantica, 


1880, 547, in which memoir the stages of growth of this and other species are fully 
described.) 


aa. All the fins very low, none of the rays produced or filamentous in the adult. (Vo- 
mer * Cuvier.) 
694. §. setipimmis (Mitch.) Liitken.—Horse Fish. s 
Greenish above, below golden or silvery. Young with a black blotch 
at origin of straight part of lateral line. Body oblong, rhombie, less 
elevated than in the other species; profile anteriorly nearly vertical, 
highest above the eye, snout somewhat protruding, belly most arched 
in the young; mouth oblique; maxillary reaching vertical from front of 
orbit. Ventral fins minute; dorsal and anal very low, especially in the 
adult, the long rays disappearing very early; pectorals falcate, about as 
long as head. Head 33 in length; depth 18. D. VIII-I, 21; A. I-I, 
17. Tropical America, north to Cape Cod; not very common on our 
coasts. 


(Zeus setapinnis Mitch. Trans. Lit. & Phil. Soc. N. Y. 1815, 384: Argyreiosus setipin- 
nis Giinther, ii, 459: Vomer browni Cuv. & Val. ix, 189: Vomer brownt Dekay, New York 
Fauna, Fish. 127; Liitken, Spolia Atlantica, 1880, 543: Vomer curtus Cope, Proc. Acad. 
Nat. Sci. Phila. 1870, 119: Argyreiosus unimaculatus Batchelder.) 


224.—-CHLOROSCOMBRUS Girard. 
(Micropteryx Agassiz, preoccupied.) 
(Girard, Proc. Acad. Nat. Sci. Phila. 1858, 168: type Seriola cosmopolita Cuv. & Val. 
= Scomber chrysurus L.) 

Body oblong ovate, closely compressed, but not elevated; the abdomen 
prominent anteriorly, its curve being much greater than the curve of the 
back. Occiput and thoracic region trenchant. Caudal peduncle very 
narrow, the fin widely forked. Scales small, smooth. Lateral line arched 
in front, unarmed. Head nearly naked. Preorbital low. Mouth rather 
small, oblique, lower jaw scarcely projecting; upper jaw protractile; 
maxillary broad, emarginate behind, with a large supplemental bone. 
Jaws, vomer, and palatines with feeble teeth, mostly in single series. 
First dorsal of feeble spines, connected by membrane; second dorsal 
and anal long and low, similar, much longer than the short abdomen. 
No finlets. Anal spines strong. Ventrals small; pectorals faleate. 
Gill-rakers long. (yAwpos, green; ¢zdpfp0s, mackerel.) 


*Cuvier, Régne Anim. ii, 1817: type Vomer browni Cuy. = Zeus selipinnis Mitchill: 
(Latin vomer, a plowshare.) 
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695. C. chrysurus (L.) Gill. 

Greenish above, sides and below golden; caudal peduncle dusky 
above; dark opercular and axillary spots; inside of mouth black. Head 
rather deeper than long; opercles very short; snout short. Mouth very 
oblique; maxillary reaching anterior margin of eye; eye very large, 
longer than snout, about 3 in head. Caudal peduncle longer than 
deep, its diameter less than that of the eye; ventrals very small, fitting 
into a groove in which the vent is situated; pectorals long, faleate, one- 
third the length. Head 33? in length; depth 24. D. VIII—I, 26; A. 
II—I, 26. Cape Cod to Lower California and India; common on our 
South Atlantic coast. 


(Scomber chrysurus Linn. Syst. Nat.: Micropteryx chrysurus Giinther, ii, 460: Seriola 
cosmopolita Cuy. & Val. ix, 219: Seriola chloris Holbrook, Ichth. 8. C. 1860, 79: Chlor- 
oscombrus caribleus Grd. Ichth. U. 8. Mex. Bound. Sury. 21.) 


2253.—TRACHYNOTUS Lacépéde. 
Pompanos. 


(Bothrolemus Holbrook: Doliodon Girard. ) 
(Lacépede, Hist. Nat. Poiss. ii, 1800: type Chetodon glaucus Bloch. ) 

Body compressed, moderately elevated, the general outline ovate. 
Caudal peduncle short and rather slender. Abdomen not trenchant, 
shorter than the anal fin. Head moderately compressed, very blunt, the 
snout abruptly truncate. Mouth nearly horizontal, the maxillary reach- 
ing the middle of the eye; premaxillaries protractile; maxillary with- 
out distinct supplemental bone. Jaws, vomer, and palatines with bands 
of villiform teeth, which are deciduous with age. Preopercle entire in 
the adult. Gill-rakers short. Gill-membranes considerably united. 
Spinous dorsal represented by six rather low spines, which are con- 
nected by membrane in the young and are free in the adult. In old 
specimens the spines appear small on account of encroachments of the 
flesh, and ultimately often disappear. Second dorsal long, elevated in 
front; anal opposite to it and similar in form and size; two stout, nearly 
free spines in front of anal, and one connected with the fin, these often dis- 
appearing with age. Scales small, smooth. Lateral line unarmed, little 
arched; no caudal keel. “When extremely young the preoperculum is 
armed at the angle with three large spines, and smaller ones above and 
below. The spinous dorsal is developed as a perfect fin, and teeth are pres- 
ent on the jaws and palatine arch. In this stage the species bas never 
been described by previous naturalists, and consequently has received no 
naine, as the corresponding stage of Naucrates (Nauclerus) has. At an 
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early period the preopercular spines are absorbed into the substance of 
the preoperculum and disappear. The spinous dorsal and the teeth are 
still retained. In this condition it remains for some time, “he spinous 
dorsal, however, gradually losing its relative size, while the soft vertical 
fins increase. In this stage the species belongs to the genus Doliodon 
of Girard. At a later period the membrane connecting the dorsal spines 
has become obsolete, and the species then represents the genus Trachy- 
notus, as understood by Cuvier and Valenciennes, and others. Finally, 
in old age, the teeth of the jaws, palate, and pharyngeal bones have fallen 
out, and the lobes of the dorsal, anal, and caudal fins attained their 
greatest extension and become pointed. This final stage has been made 
known by Holbrook under the new generic name of Bothrolemus” (Gill, 
Proc. Acad. Nat. Sci. Phila. 1862, 440). The pseudobranchiz also dis- 
appear in old specimens. The species of Trachynotus are among those 
most highly valued as food-fishes. (zpaz5s, rough; vdros, back.) 
a. Body without dark bands. 

b. Vertical fins without black. 
696. FE. carofhimus (L.) Gill—Common Pompano. 

Uniform bluish above, sides silvery, golden in the adult, without 
bands; fins plain silvery or dusky. Body oblong ovate, elevated, pro- 
file forming a gentle curve from the middle of the back to the snout, 
where it descends abruptly. Dorsal and anal falcate, their lobes reach- 
ing when depressed nearly to the middle of the fin; pectoral reaching to 
opposite the vent. Gill-rakers short, slender in the young, becoming 
thick in the adult. Head 4; depth 2§. D. VI-I, 25; A. II—I, 23. L. 
18 inches. West Indies, north to Cape Cod; the most valued food-fish 
of our southern waters. 

(Gastcrosteus carolinus Linn. Syst. Nat.: Trachynotus pampanus Giinther, ii, 484; 
Bothrolemus pampanus Holbrook, Ichth. 8. C. 1860, 8t.) 
bb. Vertical fins largely black. 


697. VT. ovatus (L.) Gthr. 

Bluish, sides sifvery; lobes of the dorsal and anal more or Jess black. 
Body comparatively deep. Head about 4. Depth 1$to2. D. VI-I, 
19; A. I—I, 18. In all warm seas; north to Virginia on our Atlantic 
coast. 

(Gasterosteus ovatus L. Svst. Nat.; Giinther, ii, 481.) 

698. T. goreensis C. & V. 


Dorsal, anal, and caudal lobes black. Snout obliquely truncated ; 
maxillary reaching to below the centre ot the eye; anterior rays of dor- 
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sal and anal extending beyond the middle of the fins when depressed. 
Head 44 in total length; depth, 23; caudal lobes 4. D. VI—I, 20; A. 
II-I, 17. Florida to Africa. (Giinther.) Not evidently different from 
the preceding. 

(Cuv. &. Val. viii, 419; Giinther, ii, 483.) 


aa. Body with vertical dark bands. 


699. VT. glameus Cuv. & Val. 

Bluish, sides golden, with four narrow blackish vertical bands, the 
first under the first dorsal spine, the second under the fifth, the others 
under the soft dorsal. Dorsal and anal fins faleate, much elevated ante- 
riorly, reaching beyond base of caudal; caudal lobes elongate. Head 
33; depth 2. D. VI-1, 19; A. II-I,18. Pyloric ceca 13. Tropical 
seas, north to Virginia and Lower California. 

(Cuy. & Val. viii, 400; Giinther, ii, 483; Holbrook, Ichth. S. C. 192.) 


226._NAUCRATES Rafinesque. 
Pilot-fishes. 
(Nauclerus Cuvier; young.) 
(Rafinesque, Caratteri di Aleuni Nuovi Generi, &c., 1810, 44: type Naucrates conductor 
Raf. = Gasterosteus ductor J..) 

This genus differs from Seriola only in the reduction of the spinous 
dorsal to a few (4 or 5) low, unconnected spines. The young (Nauclerus 
Cuy.) have the spines of the dorsals connected by membrane, and a more 
or less distinct strong spine at the angle of the operculum. A single 
species, in the open seas. (vavzpdzys, ruler of the ships, 7. e. holding ships 
fast—a name applied by the ancients to Echeneis and other fishes.) 


700. N. ductor (Linn.) Raf.—Pilot-fish ; Romero. 

Bluish, with five to seven dark vertical bars. Body rather elongate, 
little compressed. Snoutrather blunt. Mouth terminal, oblique, small; 
maxillary scarcely reaching orbit. Caudal keel large, fleshy; pectorals 
short and broad; ventrals rather large. Head 4 in length; depth 4. 
D.IV—I, 26; A. I—I, 16. Inall warm seas; occasional on our Atlantic 
coast. 


(Gasterosteus ductor Linn, Syst. Nat.: Naucrates noveboracensis Cuy. & Val. viii, 325; 
Giinther, ii, 374.) 


444 CONTRIBUTIONS TO NORTH AMERICAN ICHTHYOLOGY—IV. 


227.—_SERIOLA Cuvier. 


Amber-fishes. 
(Halatractus Gill.) 
(Cuvier, Régne Anim. ed. 2, ii, 1829: type Caranx,dumerili Risso. ) 

Body oblong, moderately compressed, not elevated. Occiput and breast 
not trenchant. Head usually more or less conical, not very blunt. 
Mouth comparatively large, with broad bands of villiform teeth on both 
jaws, tongue, vomer, and palatines; a broad, strong, supplemental maxil- 
illary bone; premaxillaries protractile. Scales small. Lateral line 
scarcely arched, forming a keel on the caudal peduncle, not armed with 
bony plates. Sides of head with scales. First dorsal with about seven 
low spines, connected by membrane; second dorsal very long, elevated 
in front; anal similar to the soft dorsal but not nearly so long, shorter 
than the abdomen, preceded by two very small free spines, which dis- 
appear in old fishes; no finlets; ventral fins very long; pectorals short 
and broad. Gill-rakers moderate. . Species of moderate or large size, 
often gracefully colored; most of them valued as food-fishes. This 
genus should probably be united to Nauerates. (Seriola, the Italian 
name of S. dumerili.) 


701. 8S. lalandi Cuv. & Val.— Yellow-tail. 

Bright steel-blue above, sides dull silvery, an irregular yellowish 
lateral band; fins dusky yellowish green; caudal dull yellow. Body 
regularly fusiform, somewhat compressed, tapering to the sharp snout 
and slender caudal peduncle. Maxillary reaching front of pupil. Mouth 
not very large. Gill-rakers long and strong. Head naked, except on 
the cheeks. Fins,scaleless. Caudal keel moderate; caudal lobes nearly 
equal. Spines of moderate development, the free anal spines disappear- 
ing with age. Pectorals shorter than ventrals, which are half length of 
head; longest dorsal ray 2 height of body. Pylorie ceca very numer- 
ous. Head 4; depth 4. D. V to VII-I, 35; A. II-I,21. L.3 feet. In 
most warm seas; abundant in summer about the Santa Barbara Islands; 
also occasional on the South Atlantic coast. An excellent food-fish. 

(Cuv. & Val. ix, 208, 1833; Giinther, ii, 463: Seriola aureovittata Schlegel, Faun. 
Japan. Poiss. 115. pl. 62.) 

702. 8. rivoliana Cuv. & Val.—Rock Salmon. 

Color nniform; an odlique black band from the nape through the eye 
to the preorbital. Snout conical, 14 times the diameter of the eye. Max- 
illary not reaching the vertical from centre of pupil. Back, neck, and 
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abdomen slightly compressed. Ventrals reaching vent; soft dorsal 
falcate, its height 6 in length. Seales small. Depth 33; head 4. D. 
VII, I, 29; A. II, I, 21; Lat. 1. about 131. (Giinther.) Coast of Brazil 
to Florida. 


(Cuv. & Val. ix, 207: Seriola bonariensis Giinther, ii, 464: Seriola bonariensis Goode & 
Bean, Proc. U. S. Nat. Mus. ii, 1879, 129: ? Seriola bosci* Cuy. & Val.ix, 209: Liitken, 
Spolia Atlantica, 1880, G03: Seriola falcata Giinther, ii, 464.) 


703. S. stearmsii Goode & Bean. 

Color bluish above, whitish beneath, a band of greenish yellow as 
wide as the eye extending from the preopercle to the extremity of the 
tail; fins greenish; traces of bands on the opercle. Body subfusiform, 
highest at origin of second dorsal, thence tapering evenly to snout and 
tail. Caudal peduncle somewhat depressed, with lateral carinz and 
strong transverse grooves above and below; maxillary reaching vertical 
from middle of orbit. Teeth villiform in jaws, on vomer, palatines, and 
in one median and two lateral series on tongue. Scales small on the 
cheeks, none on limb of preopercle or the remainder of the head. Head 
34 in Jength; depth 423. Eye 64 in head. D. VII-I, 36; A. II-I, 19. 
(Goode & Bean.) Gulf of Mexico, north to Pensacola. 

(Goode & Bean, U. S. Nat. Mus, 1879, 48.) 

704, S. zomata (Mitch.) C. & V.—Rudder Fish. 

Bluish above, white below; sides with about 6 broad black bars, 
the forming three large blotches on the dorsal and two on the anal; 
the bars growing faint or disappearing with age; an oblique dark 
band from the spinous dorsal to the eye, the space above this olivaceous; 
spinous dorsal black; ventrals mostly black. Head longer than deep; 
profile descending in a gentle curve; top of head to base of dorsal fin 
compressed. Mouth nearly horizontal; maxillary reaching to below the 
middle of orbit. Pectorals small, rounded, as long as the eye and snout; 
ventrals two-thirds length of head. Vent behind middle of body. 
Head 33 in length; depth, 34. D. VII-I, 38; A.II-I, 21. L.30 inches. 
Cape Cod to Florida; rather common. 

(Scomber zonatus Mitch. Trans. Lit. and Phil. Soc. N. Y. 1815, 427; Giinther, ii, 465: 
Seriola carolinensis Holb. Ichth. 8. C. 1860, 72; from South Carolina, wants the vertical 
bands, but is not otherwise obviously different; this is doubtless due to increased 
age, as Holbrook’s type was over two feet in length.) 

705. 8. fasciata (Bloch) Cuv. & Val. 
Greenish above, yellow below ; body with. sixteen narrow and some- 


what irregular brown cross-bands, arranged in pairs; those between 





* Body deeper, eye larger, spines stouter, and caudal broader than in S. dumerili. 
D. VII-I, 31; A. II-I, 20. Silvery with a brown temporal band. South Carolina. 
(Cuv. §° Val.) 
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the soft dorsal and anal extend on those fins, forming five blotches on 
the former and three on the latter; a blackish band between the eyes; 
ventrals black. Head short, deeper than long; profile convex. Dorsal 
and anal fins not elevated. D. VII-I, 30; A. II, 20. (Cuv. & Val.) 
Coast of South Carolina. 


(Scomber fasciatus Bloch. Ichth. taf. 341; Giinther, ii, 464; Cuv. & Val. ix, 211: 
Zonichthys* fasciatus Swainson, Class. Fish. 1839, 248.) 


228.—-ELAGATIES Bennett. 


Yellow Tatts. 


(Seriolichthys Bleeker: Decaptus Poey. ) 


(Bennett, Narrative of a whaling voyage, ii, 283, 1840: type Seriola bipinnulata, Qaoy 
& Gaimard.) 


Second dorsal and anal long, each with one detached finlet composed 
of two rays. Otherwise as in Seriola. (7dzdrn, a Spindle.) 


706. E. pimmulatus Poey. 

Bluish, with two longitudinal bluish bands, yellowish below. Body 
fusiform, very elongate. Cheeks scaly. Maxillary reaching a little be- 
yond nostrils. Eyes 74 in head. Caudal keel feeble ; caudal lobes very 
long. Pectorals pointed, halfaslong ashead. Fins not scaly. Two rays 
connected by membrane in each finlet. Head 43; depth 55. D. VI-I, 
26-II; A. II-I,17-II. L. 2$ feet. (Poey.) West Indies, north to 
Florida; rare. 


(Seriola pinnulata Poey, Memorias, ii, 233, 1858.) 


229._SCOMBROIDES,Lacépéde. 
Leather-jackets. 
(Lacépede, Hist. Nat. Poiss. iii, 52, 1802: type Scomberoides noeli Lac-) 

Body compressed, oblong or lanceolate. Caudal peduncle slender, 
not keeled. Head short, compressed, acute. Occipital keel sharp. 
Mouth rather large, with small sharp teeth in bands on jaws, tongue, 
vomer, and palatines, and sometimes on the pterygoids. Jaws about 
equal, the upper not protractile; maxillary very narrow, without dis- 
tinct supplemental bone. Gill-rakers rather long. Scales small in onr 
species, linear, and extremely narrow, embedded in the skin at different 
angles. lLateralline unarmed. Dorsal spines rather strong, 3 to 7 in 
number, nearly free in the adult; second dorsal very long, its posterior 
rays pencillated and nearly or quite disconnected, forming finlets; anal 





*The genus Zonichthys Swainson, 1. c., based on this species is characterized by the 
deep head, its depth at the occiput being greater thanitslength. (Covos, zone; Zx9Us, 
fish.) 
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rather longer than soft dorsal, much longer than the abdomen, its last 
rays forming similar finlets; anal spines strong; ventral fins depres- 
sible in a groove; pectoral fins very short. Species numerous in the 
tropical seas. The American species belong to the subgenus or genus 
Oligoplites, characterized by the toothless pterygoids and the peculiar 
scales. The dorsal spines are seven in Scombroides proper (Chorinemus 
Cuvier), the pterygoids are armed with teeth, and in most of the species 
the scales are normally developed. (sxouZpos, mackerel; ecdos, like.) 


a. No pterygoid teeth; scales linear, embedded (Oligoplites * Gill.) 


707. 8. occidemtalis (Linn.) J. & G.—Leather-jacket. 

Bluish above, bright silvery below; fins yellow. Body lanceolate, 
slender. Eye as long as snout, about 4 in head; opercles short. 
Maxillary reaching beyond middle of orbit. Seales very long and 
narrow, embedded ijn the skin, placed obliquely at angles with each 
other, their appearance unlikeordinary scales. Fins low; pectoral as 
long as eye and snout; caudal very deeply forked, the lobes equal. 
Head 5 in length; depth 4. D. V, 1,20; A. II—I, 20. Both coasts of 
Central America, and West Indies, north to New-York and Lower Cali- 
fornia; not rare southward. 


(Gasterosteus occidentalis Linn. Syst. Nat.: Chorinemus occidentalis Giinther, ii, 475; 
Oligoplites occidentalis Gill, Proc. Acad. Nat. Sci. Phila. 1863, 166.) 


Famity LXXVI.—POMATOMID. 
( The Blue- fishes.) 


Body oblong, compressed, covered with rather small scales, which 
are weakly ctenoid. Caudal peduncle rather stout. Head large, com- 
pressed. Mouth large, oblique. Premaxillaries protractile. Maxillary 
not slipping under the preorbital, provided with a large supplemental 
bone; lower jaw projecting; bands of villiform teeth on vomer and pal- 
atines, those on the vomer forming a triangular patch; jaws each with a 
single series of very strong, compressed, unequal teeth, widely set; upper 
jaw with an inner series of small depressed teeth; villiform teeth on the 
base of the tongue. Occipital keel strong; free edge of preopercle pro- 
duced and serrated. Gill-membranes free from the isthmus, not united. 
Branchiostegals 7; gills 4, a slit behind the fourth. Pseudobranchize 
large. Gill-rakers slender, rather few. Opercle ending in a flat point. 
Cheeks and opercles sealy. Lateral line present, unarmed. Dorsal 





*Gill. Proc. Acad. Nat. Sci. Phila. 1863, 166: type Gasterosteus occidentalis L. 
(oAty os, few; OnAirns, armed.) 
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fins 2, the anterior of about 8 weak, low spines, connected by membrane 
and depressible in a groove; second dorsal long, similar to the elongate 
anal, both fins being densely scaly; fin-rays slender. Two very small, 
free, anal spines, sometimes hiddenin the skin. Ventrals thoracie, I, 5. 
Pectorals rather short. Caudal fin forked, the lobes broad. Air-blad- 
der simple, with thin walls. Pyloric ceca very numerous. Vertebrie 
10+ 14, as in Carangide. <A single species, found in nearly all warm 
seas. This family is closely related to the Carangide, from which group 
it is an offshoot toward the Percoids. 
(Carangide, genus Temnodon Giinther, ii, 479-480. ) 


230.—_POMATOMUS Lacépéde. 
Blue-fish. 


(Temnodon Cuvier.) 


(Lacépede, Hist. Nat. Poiss. iv, 436, 1802: type Pomatomus skib Lac. = Gasterosteus sal- 
tatrix L.) 


Characters of the genus included above. (za, operculum; topds, 
cutting; from the serrated preopercle.) 

708. P. saltator (L.) Gill.—Blue-fish ; Green-fish; Skip-jack. 

Bluish or greenish, silvery below; a black blotch at base of pectoral. 
Body robust, moderately compressed ; belly compressed to a bluntish 
edge. Head deep; top of head and a ridge on each side above the 
cheeks naked. Cheeks much longer than the opercles. Pectorals placed 
rather low, their length a little more than half that of the head. Head 
343 depth 4. D. VIII-I, 25; A. II-I, 26; Lat.1.95. L.3 feet. Atlantic 
and Indian Oceans; of late years very abundant on our Atlantic coast; 
a large, voracious fish, extremely destructive to other fishes; valued for 


food. 


(Perea saltatriz L. Syst. Nat. xi, 1760, i, 293: Gasterostcus saltatrix L. Syst. Nat. xii, 
1766: Temnodon saltator Cuy. & Val. ix, 225: Temnodon saltator Storer, Hist. Fish, 
Mass. 360: Temnodon saltator Giinther, ii, 479.) 


Famiry LXXVI (0).—NOMEID. 
(The Nomeids.) 


Scombroid fishes with the body oblong, more or less compressed, 
covered with cycloid scales of moderate size. Vertebre more than 
10+ 14, as in Scombride and Stromateide. Mouth large or small, 
usually with minute teeth; premaxillaries protractile ; maxillary narrow. 
Gill:membranes separate, free from the isthmus; pseudobranchiz large. 
No tooth-like processes in the esophagus. Preopercle entire, or crenu- 
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late. Lateral line unarmed. Ventrals thoracic, I, 5, sometimes depress- 
ible in a deep groove in the abdomen. Dorsal fins separate; the spines 
usually feeble, connected by membrane. Soft dorsal long, sometimes 
with finlets; anal fin similar to soft dorsal, without free spines; caudal 
peduncle slender, the fin widely forked. Pyloric eseca numerous. Gen- 
era 5; species about 10. Fishes of the tropical seas. 

(Scombrida, group Nomeina Giinther, ii, 387-392.) 

a. Cleft of mouth narrow; ventrals received in a deep groove in the abdomen. 
NOMEUS, 231. 
238.—NOMEWS Cuvier. 
(Cuvier, Régne Anim. 1817: type Gobius gronovii Gmelin. ) 

Body oblong, rather compressed, covered with rather small cycloid 
seales. Head flattish above; occipital crest little developed; cleft of 
the mouth narrow. Teeth small, in a single series in the jaws; teeth 
on the vomer and palatines. Pseudobranchiz large. First dorsal with 
10 or 11 spines; second dorsal and anal very long, similar to each other, 
without finlets; anal fin with 3 rather strong spines, none of them free ; 
caudal fin not deeply forked ; ventral fins long and broad, attached to 
the belly by a membrane, depressible in a deep furrow in the abdomen. 
Lateral line running high. Air-bladder present. Pyloric ccoeca very 
numerous. Vertebre 16+ 25. Warm seas. (voyeds, pastor; early 
travellers having compared the fish to a mullet, herder or berger in 
Dutch.) 

709. N. gromovii (Gmel.) Gthr. 

Brownish above, silvery below, the sides below with large round 
brown spots; ventrals black, with silvery edgings; anal with 3 brown. 
spots. Maxillary reaching to below the front of the eye; ventrals 
reaching front of anal, pectorals still further. D. X-I, 26; A. III, 
26. Tropical parts of the Atlantic and Indian Oceans; north to 
Florida. 


(Gobius gronovii Gmelin, Syst. Nat. 1788, 1205: Nomeus mauritii Cuv. & Val. ix, 243: 
Giinther, ii, 387.) 


Famity LXXVIIL—STROMATEID A. 


(The Broad Shiners.) 


Scombroid fishes, with the body compressed and more or less ele- 
vated, covered with small or minute cycloid scales. Profile anteriorly 
blunt and rounded. Mouth small. Premaxillaries protractile or not. 
Dentition feeble; no teeth on vomer or palatines; cesophagus armed 

Bull. Nat. Mus. No. 16——29 
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with numerous horny, barbed or hooked teeth. Gills 4, a slit behind 
the fourth. Gill-membranes either free or more or less joined tu the 
isthmus. Gill-rakers rather long. Pseudobranchiz present. Cheeks 
scaly. Preopercle entire or serrate. Lateral line welldeveloped. Dor- 
sal fin single, long, with the spines few or weak, often obsolete; anal fin 
long, similar to the soft dorsal, usually with three small spines, which 
are often depressible in a fold of skin; ventrals thoracie or jugular, 
normally I, 5, but sometimes reduced or altogether wanting; caudal fin 
lunate or forked. Usually no air-bladder. Pyloric coeca commonly nu- 
merous Vertebre more than 104+ 14. Genera about 5; species 25-30. 
Smali fishes, found in most warm seas. The two subfamilies, both repre- 
sented in our waters, differ widely from each other in general appear- 
ance, but agree in the singular character of teeth in the cesophagus. 
(Scombride and Carangide, pt. Giinther, ii, 397-404, 485. Genera Stromateus, Centro- 


lophus, and Pammelas.) 


* Ventral fins minute or absent; opercular bones entire; scales minute; caudal fin 

forked; premaxillaries not protractile. (Stromateine.) 

a. Caudal peduncle not keeled; gill-membranes free from the isthmus. 
STROMATEUS, 232. 
** Ventral fins well developed; V. I, 5; scales moderate; premaxillaries protractile; 
caudal lunate. (Centrolophine.) 

b. Dorsal spines short and stout; preopercle, interopercle, and subopercle finely 
SOLTAUCE 2 ete e telah cess eames lsat a cicinees sa eleek emecmaien ase sinemiieeats Linus, 233. 
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Harvest Fishes. 
(Peprilus and Rhombus Cuvier: Poronotus Gill.) 
(Artedi; Linnzus, Syst. Nat.: type Stromateus jfiatola L.) 

Body ovate or suborbicular, strongly compressed, tapering into a 
slender caudal peduncle, which is not keeled or shielded. Head short, 
compressed, the profile obtuse. Mouth small, terminal, the jaws sub- 
equal. Premaxillaries not protractile. Jaws each with a single series 
of weak teeth. Scales very small, cycloid, silvery, loosely inserted, 
extending on the vertical fins. Opercular bones entire. Gill-mem- 
branes separate, free from the isthmus; gill-rakers moderate. Lateral 
line continuous, concurrent with the back. Dorsal fin long, more or 
less elevated in front, preceded by a few indistinct spines—usually one 
or more procumbent spines in front of dorsal and anal, each of these 
with a free point both anteriorly and posteriorly; anal fin similar to 
dorsal, or shorter, usually with three small spines; ventral fins wanting 
in the adult, a rudiment sometimes visible in the young; a single small, 
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sharp spine, attached to the pubic bone, often occupying the place of 
the ventrals; pectorals long and narrow. Caudal widely forked. Spe- 
cies numerous. (etp@pateos, an ancient name of some brightly colored 
fish in the Red Sea; from otpaya, a bed-quilt.) 

a. Ventral fins obsolete; pelvic spine present. 


b. Dorsal and anal fins faleate, their anterior rays much longer than the head; 
body suborbicular. (hombus* Lacépede.) 


7i0. S. alepidotus (L.) J. & G.—Harvest Fish. 

Greenish above, golden-yellow below. Body suborbicular, bounded 
by even curves. Mouth very small, oblique, maxillary reaching front 
of orbit. No pores along the sides of the back. Pectorals shorter than 
head, reaching half way to caudal; soft dorsal and anal fins falcate, the 
longest rays of anal nearly half lengthof body; caudal lobes equal 
Seales thin and deciduous, not very small. Head 3; depth 14. . D. 45; 
A. 40; Lat. 1. about 90. Vertebra 15415. Cape Cod to South Amer- 


ica; commonest southward. 


(Chetodon alepidotus L. Syst. Nat.: Sternoptyx gardenii Bl. & Schn. 1801, 494: Rhombus 
longipinnis Cuv. & Val. ix, 401: Stromateus gardenii Giinther, ii, 399.) 


bb. Dorsal and anal fins not falcate, their anterior rays shorter than the head; form 
ovate. 
c. No series of large pores along the sides of the back. 


TEL. S. simnallimams Ayres.—California Pompano. 

Bluish above, brightly silvery below; fins punctulate; anterior lobes 
of dorsal and anal dusky-edged. Body ovate, blunt anteriorly, with a 
short, slender tail, the caudal fin widely forked. Mouth very small, 
terminal, the maxillary extending to the eye. Teeth very feeble. Gill- 
rakers short, slender, less than half diameter of eye. Eyesmall. One or 
2 procumbent spines before the dorsal; longest rays of dorsal 3 of head; 
pubie spine small; pectorals longer than head; no pores along base of 
dorsal. Spines of dorsal and anal very small or entirely obsolete. Scales 
small, silvery, deciduous. Head 4; depth 2. D. III, 46; A.III, 40. L. 
10inches. Pacific coast of United States; abundant in summer; highly 
prized as a food-fish. 

(Poronotus simillimus Ayres, Proc. Cal. Acad. Nat. Sci. 1850, 84.) 
cc. A series of large pores along the base of the dorsal fin. (Poronotust Gill.) 

712. S. triacanthus Peck.—Dollar-jfish; Harvest-fish; DButter-fish; La Iayctte. 


Bluish above, below silvery. Body oval, much compressed. Dorsal 





* Lacépede, Hist. Nat. Poiss. ii, 321, 1800: type Chatodon alepidotus L. (polos, 
rhomb. ) 

+Gill, Cat. Fish. East Coast N. Am. 1861, 35 (not characterized): type Stromateus 
triacanthus Peck. (7o0p0s, pore; v@ros, back.) 
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and ventral outlines about equally curved. Snout very blunt, rounded 
in prosile. Mouth small, the maxillary not reaching the orbit. Caudal 
peduncle very short; anterior rays of dorsal and anal little elevated. 
Lateral line high, a series of conspicuous pores above it near the base 
of the dorsal. Pectorals much longer than head. Gill-rakers rather 
long, 3 diameter of the eye, which is 4 in head. Head 4; depth 2%. 
D. Ili, 45; A. III, 38. L.10 inches. Maine to Cape Hatteras; very 
abundant. : 


(Peck, Mem. Amer. Acad. ii, 48: Lthombus cryptosus Cuy. & Val. ix, 408; Giinther, il, 
398. ) 


233.—LIBRUS Lowe. 
Rudder-fishes. . 


(Palinurus DeKay, preoccupied in Crustacea: Palinurichthys Gill: Pammelas Giinther. ) 


(Leirus Lowe, Prog. Zobl. Soc. Lond, 1839, 82: type Leirus bennetti Lowe = Centrolophus 
ovalis C. & V.) 


Body ovate, compressed, more elongate and less compressed than in 
Stromateus. Profile very blunt and convex. Mouth moderate; maxil- 
lary narrow, with a small supplemental bone; premaxillaries protrac- 
tile, little movable. Jaws nearly equal, each with about one series of 
small, slender veeth; no teeth on vomer or palatines. Preoperculum, 
interoperculum, and suboperculum finely serrated. Gill-rakers long; 
gill-membranes separate, free from the isthmus. Seales small, smooth ; 
larger, thicker, and more adherent than in Stromateus. Cheeks scaly. 
Fins rather low; dorsal fin long, preceded by 6-8 short but rather 
strong spines, the last ones connected by membrane, the others nearly 
free; anal fin similar but shorter, preceded by 3 spines, which, like the 
dorsal spines, are nearly imbedded in thick skin; vertical fins densely 
scaly towards their bases; caudal fin emarginate; caudal peduncle 
stout; ventral fins large, thoracic, I, 5; pectoral fins moderate, rounded 
or faleate. Two species, differing from the European genus Centrolophus 
chiefly in the development of the dorsal spines, which in the latter genus 
are indistinguishable from the soft rays. (Aecpos, thin.) 


713. L. perciformis (Mitch.) J. & G.—Rudder-fish. 

Blackish green, everywhere dark, the belly searcely paler and not 
silvery. Eye rather large, with an adipose eyelid, its diameter nearly 
equal to the snout, 45 in head. Maxillary reaching to opposite front 
of pupil. Top of head naked, covered with small mucous pores. Pec- 
torals nearly as long as head. Head 34; depth 24. D. VII, I, 21; A. 
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III, 16; Lat. 1.75. L.1 foot. Maine to Cape Hatteras; rather com- 
mon northward. 


(Coryphana perciformis Mitch. Amer. Month. Mag. ii, 1818, 244: Palinurus perciformis 
DeKay, New York Fauna, Fish. 1842, 118: Palinurichthys perciformis Gill, Proc. Acad. 
Nat. Sci. Phila. 1860: Pammelas perciformis Giinther, ii, 485.) 


Famity LXXVIIL—LAMPRIDID i. 
(The Opahs.) 


Body ovate, compressed, and elevated, covered with minute, very 
deciduous, cycloid scales. Head small, rather pointed. Mouth small, 
terminal, without teeth, its angle with slits in the skin to permit the 
motion of the jaws, as in Orcynus. Premaxillaries protractile. Opereu- 
lar bones entire. Dorsal fin single, very long, elevated, and falcate in 
front, without distinct spines; anal long and low, not at all faleate ; 
both fins depressible in a groove; ventral fins thoracic, but behind the 
pectorals, composed of 14 to 17 rays; pectoral fins large, falcate, their 
bases horizontal; caudal fin moderately forked, its peduncle skort and 
slender, without keel. Lateral line present, much arched in front. 
Branchiostegals 6. Gill-membranes free from the isthmus. Cisophagus 
not armed with spinous teeth. Air-bladder large, bifurcate behind. Py- 
loric appendages very numerous. Vertebre 45. Fishes of large size 
and gorgeous coloration, inhabiting the open Atlantic. A single genus 
with one or two species. 


(Scombride, genus Lampris, Giinther ii, 415, 416.) 
234.—LAMPRIS Retzius. 


Opahs. 
(Retzius, Nya Handlung, iii, 91,1799: type Zeus guttatus Briinnich = Zeus luna Gmelin.) 
Characters of the genus included above. (Aayzpds, radiant.) 


HA. L. guttatas (Briinnich) Retz.—Opah; King-fish ; Sun-fish. 

Color a rich brocade of silver and lilac, rosy on the belly; everywhere 
with round silvery spots; head, opercles and back with ultramarine tints, 
jaws and fins vermilion; flesh red. Longest dorsal ray shorter than 
pectorals, which are nearly as long as the head. Anal very low in 
front, a little higher behind. Head 34; depth 13. D. 54; A. 40; V. 
14-17. Vert. 23422. L. 3-4 feet. (Lowe.) Atlantic, occasional off 
Newfoundland. One of the most gorgeously colored of fishes. 


(Zeus guttatus Briinnich, Danske. Selsk. Skr. iii, 1788, 398: Zeus luna Gmelin, Syst. 
Nat. 1788, 1225: Lampris luna Giinther, ii, 416; Cuy. & Val. x, 39: Lampris lauta Lowe, 
Fish. Madeira, 27.) 
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Famity LX XIX.—CORYPHANID. 
(The Dolphins.) 


Body elongate, compressed, covered with small cycloid seales. Cleft 
of the mouth wide, oblique, the lower jaw projecting. Cardiform teeth 
in the jaws and on the vomer and palatine bones; a patch of villiform 
teeth on the tongue; no teeth on the csophagus. Opercular bones 
entire. Skull with a crest, which is much more elevated in the adult 
than in the young. A single, many-rayed dorsal fin, not greatly elevated, 
extending from the nape nearly to the caudal fin; anal similar, but 
shorter; both without distinct spines; pectoral fins very short and 
small; ventrals well developed, thoracic, I, 5, partly received into a 
groove in the abdomen; caudal fin widely forked. Lateral line present. 
Gill:membranes free from the isthmus. Branchiostegals 7; no pseudo- 
branchiz. No air-bladder. Pyloric appendages very numerous. Verte- 
bre more than 10+14. A single genus, with six or eight species. Very 
large fishes, inhabiting the high seas in warm regions, noted for their 
brilliant and changeable colors. To this family belongs the Dolphin 
or Dorade of the ancients, Coryphana hippurus LL. 

(Scombride: genus Coryphena Giinther, ii, 404-408. ) 

235. COR VPHAENA Linneus. 
Dolphins. 
(Lampugus C. & V.; young or crestless forms. ) 
(Linneus, Syst. Nat.: type Coryphana hippurus L.) 

Characters of the genus included above. The species are not well 
known, having been unduly multiplied by authors. (zopdgatva, the name 
applied by Aristotle to Coryphana hippurus, from zépus, helmet; gave, 
to show.) 


e 


Wid. C. punctulata (Cuy. and Val.) Gthr.—Spotted Dolphin. 

Sea-green, silvery below, with scattered black spots on the sides and 
back; a series of distant rounded spots along the base of the dorsal 
fin; head with brown stripes. Body elongate, compressed, tapering 
gently backwards; profile very convex, snout blunt. Mouth large, 
oblique; maxillary reaching middle of orbit. Pectorals short, faleate; 
ventrals long and rather narrow. Eye large, nearly as long as snout. 
Head 4$; depth about 5. “D. 51; A. 25.” Warmer parts of the 
Atlantic, occasional on our coast. 


(Lampugus punctulatus Cuy. and Val. ix, 327: Giinther, ii, 408: ? Coryphena equiseti 
L. Syst. Nat.) 
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716. C. sweuri Cuy. & Val. 

This species appears to differ from the preceding in the increased num- 
ber of fin rays. The elevated crest represented in DeKay’s figure of his 
““C. globiceps” is a character of very old individuals. ‘WD. 64; A. 26.” 
(Cuv. & Val.) “D.63; A: 29.” (DeKay.) Atlantic coasts of the United 
States; rare. 

(Cuv. & Val. ix, 302: Coryphana globiceps DeKay, New York Fauna, Fish. 1842, 132.) 


Famity LXXX.—BRAMID 4. 
(The Bramoids.) 


Body oblong or elevated, compressed, covered with cycloid or spinous 
scales. Mouth wide, oblique; the jaws, vomer, and palatines provided 
with small teeth. Premaxillaries protractile. Snout more or less ob- 
tuse and convex. Dorsal and anal fins very long, both more or less 
elevated; ventrals thoracic or jugular, the number of rays usually not 
I, 5. Branchiostegals 7. Pseudobranchize present. Pyloric append- 
ages few. Vertebre more than 10+14. Genera 4; species about 10, 
inhabiting the open seas. 

(Scombride: genera Brama, Taractes, and Pteraclis Giinther, ii, 408-411.) 

* Dorsal fin very high, extending from the forehead to the caudal fin, composed of very 
slender, inarticulate spines; anal fin similar; ventral fins jugular. (Pteracline. ) 


a. Jaws, vomer, and palatines with small teeth; air-bladder very small. 
PTERACLIS, 236. 
‘ 


236.—PTERACLIS Gronovius. 
(Gronovius, Act. Helvet. vii, 44, 1772: type Coryphena velifera Pallas.) 


Body compressed, oblong, covered with moderate-sized cycloid, lobate 
or emarginate scales. Eye large. Dorsal fin very much elevated, ex- 
tending from the forehead to the base of the caudal, composed of filiform 
spines, its form triangular, its base scarcely less than the total length 
of the fish; anal fin similar in form, also composed of slender fragile 
spines; ventrals jugular, nearly under the eye, long, of 4—6 slender rays. 
Pseudobranchiz present. Air-bladder very small. Most of the species 
of this singular genus inhabit the Indian Ocean. (zz=p0y, fin or wing; 
ziciw, to Close. ‘The name indicating the double rows of scales which 
embrace the bases of the two vertical fins.”) 


Ziv. P. carolimus Cuy. & Val. 
Silvery, with bluish reflections. Mouth larger, scales larger, and 
fourth ray of the dorsal stouter than in other species. D.LII; A. LXIV. 
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Coast of South Carolina; known only from a mutilated specimen 4 inches 
long, evidently the young of some pelagic species. 
(Cuyv. & Val. ix, 368; Giinther, ii, 411.) 


Famity LXXXI.—ZENID A. 
(The Dories.) 


Body short, deep, much compressed and elevated, naked, or covered 
with minute scales, or with bony protuberances. Teeth small, in narrow 
bands or single series, on the jaws and vomer and sometimes on the 
palatines. Mouth rather large, terminal, the upper jaw protractile. 
Eyes lateral. Opercles and other bones about the head often armed 
with spines. Branchiostegals 7 or 8. Gill-membranes little united, free 
from the isthmus. Pseudobranchiz large. Air-bladder large. Gill- 
rakers usually short. Gills 4, a slit behind the fourth. Dorsal fin emar- 
ginate, or divided, the anterior part with strong spines, the posterior 
part longer; anal fin with or without spines; ventral fins thoracic, their 
rays I, 5to I, 8; caudal fin usually not forked. Lateral line obscure, 
unarmed. Pyloric ceca exceedingly numerous. Vertebre about 32. 
Genera 5; species about 10; fishes of singular appearance, inhabiting 
Warm seas. 

(Scombrida@, group Cyttina, Giinther, ii, 393-396: Cyttide Giinther, Intr. Study Fish. 

450. ) 


a. Seales minute or wanting; anal spines very strong; no palatine teeth. (Zeninw.) 
b. Anal spines 3; bases of both dorsals armed with spinous plates-ZENOPSIS, 237. 


237.—-ZEXYOPSES Gill. 
(Gill, Proc. Acad. Nat. Sci. Phila. 1852, 125: type Zeus nebulosus Temminck & 
Schlegel, from Japan.) 

Body ovate, much compressed, without scales, not warty. Head 
deeper than long, its anterior profile steep. Mouth rather large, upper 
jaw protractile; teeth small, on jaws and vomer, none on the palatines. 
Various bones of the head and shoulder girdle armed with spines. 
Series of bony plates along the sides of the belly and the bases of the 
dorsal and anal, each plate armed with a strong spine. Eye large, 
placed high. Gill-rakers short. Dorsal spines very strong, usually 10 
in number. Anal spines 3. Ventral fins long, mostly I, 7. Caudal 
peduncle slender, the fin not forked. Two or three species known, differ- 
ing from Zeus, mainly in the presence of 3 anal spines instead of 4. Pe- 
lagic. (feds, Zeus; wgus, appearance. Zeus is from fedc, Jupiter.) 
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7is. Z. oceliatus (Storer) Gill. 

Color silvery, nearly plain; a black lateral ocellated spot in life, dis- 
appearing in spirits. Body short, deep, compressed. Skin wholly 
naked, except for the bony bucklers, which are armed each with a central 
spine hooked backwards and marked with radiating ridges; 7 bucklers 
along the base of the dorsal, the 5th and 6th largest; 2 on the median 
line in front of the ventrals, the second largest; one median plate, and 
6 pairs between ventrals and anal, and 4 along the base of the anal. Top 
of the head with roughish ridges, but without spines; a spine at the 
base of each dentary bone; the broad maxillaries each with a supple- 
mental bone; teeth nearly obsolete. Eye large, much nearer the gill 
opening than the tip of the snout. Gill-rakers short. Caudal peduncle 
very slender, the caudal fin short and rounded; pectorals very short; 
ventrals large, the rays I, 6, the first soft ray closely appressed to the 
spine; anal spines short and stout, the soft rays, like those of the dorsal, 
low; dorsal spines filamentous. D. IX, 26; A. III, 24. Pelagic; one 
specimen taken at Provincetown, Mass. (Description from the original 
type.) 


(Zeus ocellatus Storer, Proc. Bos. Soc. Nat. Hist. vi, 888; Gill, 1. c.) 


Famity LXXXII—BERYCIDZ. 


(The Squirrel-fishes.) 


Body oblong or ovate, compressed, covered with very strongly ctenoid 
or spinous scales. Head with large muciferous cavities, covered by thin 
skin. [ye Jateral, usually large. Mouth more or less oblique. Pre- 
maxillaries protractile; maxillary rather large, usually with a supple- 
mental bone. Bands of villiform teeth on jaws, and usually on vomer 
and palatines. Opercular bones usually spinous ; frequently every mem- 
brane bone of the head strongly serrated. Branchiostegals mostly 8. 
Gill-membranes separate, free from the isthmus. Gills 4, a slit behind 
the fourth. Pseudobranchiz present. Gill-rakers moderate. Cheeks 
and opercles scaly. No barbels. Dorsal fin long or short, usually with 
strong spines; anal with 2-4 spines; ventral fins thoracic, usually I, 7, 
the number of rays greater than I, 5; caudal fin usually forked. Pyloric 
ceca numerous. Genera 5-6; species about 50. Rough-scaled and 
brightly colored fishes of the warm seas; two species straying to our 
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coast. Many of them inhabit considerable depths in the ocean. The 
young often difter widely in appearance from the adult. 
' (Berycide Giinther, i, 8-50; exclusive of certain genera. ) 


a. Dorsal fin continuous, the spinous part short; anal spines 3; abdomen serrated. 


HOPLOSTETHUS, 238. 
aa. Dorsal fin deeply emarginate, the spinous part long; anal spines 4. 


5) 
HOLOCENTRUS, 259. 


238.-HOPLOSTETHUS Cuv. & Val. 
(Cuvier & Valenciennes, Hist. Nat. Poiss. iv, 469, 1829: type Hoplostethus mediterra- 
neus Cuv. & Val.) 

Body short and deep, much compressed. Head short, compressed, 
very blunt anteriorly, deeper than long, with very conspicuous mucous 
cavities. Eye very large. Mouth very oblique, the jaws equal when 
the mouth is closed. Maxillary long, broad behind, with a distinct sup- 
plemental bone, which reaches the posterior border of the eye. Teeth 
very fine, villiform, on jaws and palatines, none on the vomer. Sub- 
orbital with radiating ridges and a few spines; a vertical ridge on the 
front of the opercle.. Opercle little developed, its spine small or obso- 
lete; a strong spine at the angle of the preopercle; the long vertical 
limb of the preopercle finely serrated. Gill-membranes separate, free 
from the isthmus. Branchiostegals 8. Scales moderate or small, 
ctenoid; lateral line present, its scales enlarged; abdomen with a series 
of bony plates each, ending in a retrose spine. Dorsal fin continuous, 
short, the spines graduated, 6 in number; anal with 3 graduated spines; 
caudal forked, its rudimentary rays spinous; pectorals low, rather long; 
ventrals I, 6, rather short. Air-bladder simple. Pyloric coeca numerous. 
Vertebre 11415. Deep-sea fishes. (ézdos, armed ; oze0us, breast.) 


9X. MW. mediterramemns C. & V. 


Silvery, rosy in life; fins scarlet, peritoneum and inside of mouth 
black. Eye very large, much longer than snout, forming about one-third 
the length of head. Abdominal plates 9-13 in number. Body above with 
very Small rougehish scales; sides nearly or quite naked (in the young 
example seen), scaly in the adult. Pectorals reaching first soft ray of 
anal; ventrals to vent; fins rather low. Head 24; depth 13. D. VI, 
16; A. III, 8; Lat. 1.28. Length of specimen 3 inches, lately dredged 
by the U.S. Fish Commission off Chesapeake Bay. Coasts of Southern 
Europe. 


(C. & V. iv, 459; Giinther, i, 9: Trachichthys speciosus Lowe, Fish. Madeira, 651.) 
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239.—-HOLOCENTRUS Bloch. 
Squirrel-fishes. 
(Rhynchichthys Cuy. & Val.; young. ) 


(Ar‘edi; Bloch, Ausl. Fische, iv, 61, about 1787: type Holocentrus sogo Bloch.) 

Body oblong, moderately compressed, the ventral outline nearly 
straight, the back a little elevated, the tail very slender. Head com- 
pressed, narrowed forward. Operculum with a strong spine above, 
below which the edge is sharply serrated ; a strong spine at the angle 
of preopercle. Orbital ring, preorbital, preopercle, interopercle, sub- 
opercle, occiput, and shoulder girdle with their edges sharply serrate. 
Mouth small, terminal, the lower jaw projecting in the adult; in the 
young (which constitute the supposed genus Rhynchichthys), the snout is 
much produced. Maxillary broad, striate, with a supplemental bone. 
Eye excessively large. Scales large; closely imbricated, the: posterior 
margin strongly spinous. Laterallinecontinuous. Dorsal deeply emar- 
ginate, the spines usually 11, depressible in a groove; soft dorsal short 
and high; anal with 4 spines, the first and second quite small, the third 
very long and strong, the fourth smaller; caudal widely forked; both 
lobes with the rudimentary rays spine-like ; ventrals large, I, 7, the 
spine very strong. Species numerous, remarkable for the development 
of sharp spines almost everywhere on the surface of the body. (640, 
wholly ; zé-zpov, spine.) 


720. HW. pentacantius (Bloch) Vaill. & Boc.—Syuirrel-fish. 

Chiefly bright red, with shining longitudinal streaks; fins not black. 
Mouth small, the maxillary scarcely reaching middle of orbit. Soft 
dorsal as high as the body; ventrals much longer than pectorals, reach- 
ing vent. Head 34 in length; depth 34. Eye about 24 in head. D. 
XI,.15; A. IV, 10; V.1I, 7; Lat. 1. 50.. Vertebre 11+ 16. Coca 25. 
West Indies; accidental on our coast; once taken at Newport, R. I. 
“Its bright color and nervous darting motions rendering it one of the 
most conspicuous denizens of the rock-pools. The local name refers to 
the grunting noise uttered by them, which resembles the bark of a 
squirrel.” (Goode.) 


( Bodianus pentacanthus* Bloch, Ausl, Vische, iy, 40, taf. 225: Holocentrus sogo Bloch, 
Ausl. Fische, iv, 61, taf. 232: Perca rufa Walbaum, Artedi, Pisce. 1792, 351; Holo- 
centrum longipinne Giinther, i, 28; Vaillant & Bocourt, Miss. Sci. au Mex. 144.) 





*<“Onercula squamosa. Anteriora 5 spinis pone horrida.” (Bloch.) 


460 CONTRIBUTIONS TO NORTH AMERICAN ICHTHYOLOGY—IV. 


Famiry LXXXIIT (a).—APHREDODERIDZ. 


(The Pirate Perches.) 


Body oblong, elevated at the base of the dorsal, compressed behind, 
the head thick and depressed, the profile concave. Caudal peduncle 
thick. Mouth moderate, somewhat oblique, the lower jaw projecting; 
maxillary reaching to anterior border of the eye. Teeth in villiform 
bands on jaws, vomer, palatines, and pterygoids. Premaxillaries not 
protractile; maxillaries small, without evident supplemental bone. 
Preopercle and preorbital with their free edges sharply serrate; opercle 
with a spine. Bones of skull somewhat cavernous. Sides of the head 
scaly. Lower pharyngeals narrow, separate, with villiform teeth. 
Gill-membranes slightly joined to the isthmus anteriorly. Gill-rakers 
tubercle-like, dentate. Pseudobranchiz obsolete. Gills 4, a small slit 
behind the fourth. Branchiostegals 6. Scales moderate, strongly 
ctenoid, adherent. Lateral line imperfect or wanting. Vent always an- 
terior, its position varying with age,* from just behind the ventral fins 
in the young, to below the preopercle in the adult. Dorsal fin single, 
median, high, with but 3 or 4 spines, which are rapidly graduated, the 
first being very short. Anal small, with 2 slender spines; ventral fins 
thoracic, without distinct spine, the number of rays usually 7; caudal 
tin rounded behind. Air-bladder simple, large, adherent to the walls 
of the abdomen. Vertebre 14415. Pyloric ceca about 12. A single 
genus, with probably but one species. Confined to the United States. 

(Aphredoderide Giinther, i, 271.) 


240. _APHREDODERUS Le Sueur. 


Pirate Perches. 


(Le Sueur; Cuv. & Val. Hist. Nat. Poiss. ix, 445, 1833: type Aphredoderus gibbosus Le 
Sueur = Scolopsis sayanus Gilliams. ) 


Characters of the genus included above. (dgodoc, excrement; dép7, 
the throat, from the position of the vent; hence more correctly Apho- 
doderus.) 


21. A. sayanaus (Gilliams) DeKay.—Piraie Perch. 

Color dark olive, profusely speckled with dark points which often 
make.blackish streaks along rows of scales; two blackish bars at base 
of caudal, between which is a light bar. Head 3; depth 3. D. II, 11 








* This singular-fact was first noticed by Professor S. A. Ferhes. 


83. ELASSOMATID A:—ELASSOMA. AGL 


(IV, 10); A. Il, 6; V. 7; B.6; Lat. 1. 47-58. L. 5 inches. Sluggish 
streams and bayous from New York coastwise to Louisiana, and through- 
out the Mississippi Basin in lowlands and streams with alluvial bot- 
toms; locally abundant, variable. The singular variations in the posi- 
tion of the vent have given rise to several nominal species and a nomi- 
nal genus. 

(Scolopsis sayanus Gilliams, Journ. Acad. Nat. Sei. Phila. iv, 81: Aphredoderus gibbo- 
sus C. & V.ix, 448: Sternotremia isolepis Nelson, Bull. Ills. Nat. Mus. i, 39, 1876: Aphro- 
dedirus cookianus Jordan, Proc. Acad. Nat. Sci. Phila. 1877, 60: Asternotremia mesotrema 
Jordan, Bull. U. S. Nat. Mus. x, 52: Aphododerus isolepis Jordan, Man. Vert. ed. 2, 249; 
Giinther, i, 271. For description of variations in the position of the vent, see Jordan, 
Bull. 1. Lab. Nat. Hist. ii, 48, 1878.) 


Famity LXXXIII (6).—ELASSOMATID 4. 
(The Elassomes.) 


Body oblong, compressed, covered with rather large, cycloid scales. 
Mouth small, terminal, the lower jaw projecting ; both jaws with rather 
strong conic teeth in few series; no teeth on vomer or palatines; upper 
jaw very protractile. Bones of head with entire edges. Cheeks and 
opercles scaly. Gill-membranes broadly united, free from the isthmus; 
gillrakers tubercle-like. Lower pharyngeals narrow, separate, with 
sharp teeth. Branchiostegals apparently 5. Lateral line obsolete. 
Vent normal. Dorsal fin single, small, with about 4 spines; anal with 
3 spines; ventrals thoracic I, 5; caudal rounded. Pseudobranchize 
none. Vertebre 24. One species known, a very singular little fish, 
one of the smallest known, inhabiting the fresh waters of the United 
States ; intermediate between the Aphredoderide and Centrarchida. 


241.—ELASSOMA Jordan. 


(Jordan, Bull. U. S. Nat. Mus. x, 50, 1877: type Llassoma zonata Jordan. ) 
Characters of the genus included above. (2iaccdwya, a diminution.) 


722. E. zonatum Jordan. 

Color olive green, everywhere finely punctulate; sides with about 
eleven parallel vertical bands of dark olive, about equal in width, nar- 
rower than the eye; the bands about as wide as the pale interspaces ; 
a conspicuous roundish biack spot, nearly as large as the eye, on the 
sides just above the axis of the body, under the beginning of the 
dorsal; soft fins faintly barred; a blackish bar at base of caudal. 
Body oblong, compressed, the nape rather broad and depressed. Head 
narrowed forward. Eye large, 3 in head. Mouth small, oblique, the 
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maxillary scarcely reaching pupil. Teeth in jaws stout, conical, slightly 
carved, in two or three rows. Head 3;'depth 33. D.I1V, 10; A. III, 
5; B.5; scales 42419. L. 14 inches. Sinallest of our spinons-rayed 
fishes, inhabiting sluggish streams and bayous, from South Illinois to 
Texas and Alabama. 


(Jordan, Bull. x, U. S. Nat.*Mus. 50, 1877; Jordan, Man. Vert. ed. 2,248; Jordan, 
Ball. Is. Lab. Nat. Hist. ii, 47; Hay. Proc. U. S. Nat. Mus. iii, 1880, 500.) 


Family LXXXIV—CENTRARCHIDA* 
(The Sun-fishes.) 


Percoid fishes with the body more or less shortened and compressed ; 
the regions above and below the axis of the body nearly equally devel- 
oped, and corresponding to each other, and the pseudobranchie im- 
perfect. Head compressed. Mouth terminal, large or small. Teeth 
in villiform bands, the outer slightly enlarged, without canines; teeth 
present on premaxillaries, lower jaw, and vomer, and usually on pala- 
tines also, sometimes on tongue, pterygoids, and hyoid. Premaxilla- 
ries protractile; maxillary with a supplemental bone, which, in one 
genus, is sometimes minute or obsolete. Preopercle entire or some- 
what serrate; opercle ending in two flat points or prolonged in a black 
flap at the angle. Preorbital short and deep; first suborbital narrow, 
the maxillary not slipping under its edge. Gills 4, a slit behind the 
fourth. Pseudobranchie small, almost glandular, nearly or quite cov- 
ered by skin. Gill-membranes separate, free from the isthmus. Bran- 
chiostegals 6 or rarely 7. Crill-rakers variously formed, armed with 
small teeth; lower pharyngeal bones separate, their teeth conic or 
sometimes paved. Cheeks and opercles scaly. Body fully scaled, the 
scales usually not strongly ctenoid, rarely cycloid. Lateral line present, 
usually complete. Dorsal fins confluent, the spines 6-13 in number 
(usually 10), depressible in a shallow groove; anal spines 3-9. Intes- 
tinal canal short. Pyloric ececa 5-10. Vertebre about 30. Coloration 
usually brilliant, chiefly greenish. Sexes similar; changes with age 
often great. Fresh-water fishes of North America; genera 10; species 
about 25, forming one of the most characteristic features of our fish 
fauna. Many of the species build nests, which they defend with much 
courage. All are carnivorous, voracious, and gamy. All are valued as 
food in direct proportion to the size which they attain. 





*We are indebted to Mr. Chas. L. McKay for the results of his studies of this family, 
in the advance of the publication of a monograph of the group. 
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This is a very natural and peculiar group, but its claim to recognition © 
as a distinct family is questionable, as the only character of importance 
which separates it from Serranide is the rudimentary character of the 
pseudobranchiz. There is a strong analogical resemblance between 
the Centrarchide and the Cichlide. 


(Percide, group Grystina, pt. Giinther, 1, 256-261.) 


a. Dorsal fin scarcely larger than anal; gill-rakers very long and slender. 
b. Spinous dorsal longer than soft part, the spines about 12; anal spines usually 8. 
CENTRARCHUS, 242. 

bb. Spinous dorsal shorter than soft part, the spines 5-8, anal spines 6. 
Pomoxys, 243. 
aa. Dersal fin much larger than anal; gill-rakers shorter. 
c. Body comparatively short and deep; dorsal fin not deeply divided. 

d. Tongue and pterygoids with teeth; mouth large. 
e. Scales ctenoid; caudal emarginate. 
f. Operculum emarginate behind; anal spines 5-7. 


(ee LAN CHIOSCES al Syeda aster cai taatete Sala) ae m/s) ssa miminl a) old) ARCHOPLITES, 244. 
Gg branchiospevalsiOne ess yee eo) a gelsiiae eed AMBLOPLITES, 245. 


ff. Operculum ending in a black convex process or flap; anal spines 3. 
CHEZ NOBRYTTUS, 246. 
ee. Scales cycioid; caudal fin convex ......-. ...-..--- ACANTHARCHUS, 247. 
d. Tongue and pterygoids toothless; mouth small. 
h. Caudal fin convex; operculum emarginate behind. 

i. Dorsal fin continuous; dorsal spines normally 9; anal spines 3. 
ENNEACANTHUS, 248. 
ii. Dorsal fin angulated, some of the middle spines higher than the 


posterior ones; dorsal spines 10; anal 3----.- MESOGONISTIUS, 249. 

hh. Caudal fin emarginate; operculum prolonged behind in a convex 

process or flap, which is always black. -..........--.-- LEPOMIS, 250. 

ce, Body elongate; dorsal fin low, deeply emarginate; mouth large; caudal emar- 
OUM ALO me oretee creer, ce Sacre ce leet fe cle caren MICROPTERUS, 251. 


242.—CENTRARCHIUS Cuvier & Valenciennes. 


(Cuvier & Valenciennes, Hist. Nat. Poiss. iii, 62, 1829: type Labrus irideus Lacépéde. ) 

Body short and deep, compressed. Mouth moderate, the lower jaw 
the longer; maxillary with a well-developed supplemental bone. Teeth 
on vomer and palatines. Opercle emarginate behind. Gill-rakers seti- 
form, very long, finely dentate, in large number (20-30 of the large ones). 
Fins large; the dorsal and anal fins about equal in extent, the soft por- 
tion of the latter longest and most posterior, the two fins being obliquely 
opposed; dorsal fin with the spinous part longer than the soft part, of 
about 12 spines, which are not rapidly graduated; anal fin with about 
8 spines. Seales large, not strongly ctenoid. (zeyzpor, spine; apzos, 
anus, from the development of the anal spines.) 


723. C. macropterus (Lac.) Jor. 


Body ovate, strongly compressed. Head small. Mouth moderate, 
very oblique, the maxillary reaching pupil. Preopercle and preorbital 
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‘finely serrate; 5 or 6 rows of scales on cheek. Fins high; ventral spine 
reaching beyond the vent. Mandible about half the length of the head. 
Color green, with series of dark-brown spots on sides, below lateral line, 
forming interrupted longitudinal lines; belly yellowish; a dusky oper- 
cular spot; fins with reddish or brownish markings; the dark colors 
on vertical fins forming reticulations around paler spots; conspicuous 
ocellated black spot usually present on last rays of dorsal fin, especially 
distinct in the young, disappearing with age. Head 34; depth 2. D. 
XI or XII, 12; A. VIL or VIII, 15; scales 5-44-14. L. 6 inches. 
North Carolina to South Illinois and southward; abundant in lowland 


streams. 


(Labrus macropterus Lacépede, Hist. Nat. Poiss. iii, 447, 1802; Jordan, Bull. U.S. 
Nat. Mus. x, 30: Labrus irideus Lacépede, Hist. Nat. Poiss. iv, 716, 1802: Centrarchus 
irideus. Holbr. Ichth. S. C. 1860, 18: Centrarchus irideus Giinther, i, 257: Centrarehus 
irideus Jordan, Bull. U. S. Nat. Mus. x, 30.) 


243.—POMOXYWS Rafinesque. 
Crappies. 
(Pomoxis Rafinesque, Journ. Acad. Nat. Sci. Phila. i, 417, 1818: type Pomowis annularis 
Raf.) 

Body more or less elongate, strongly compressed, the snout projecting. 
Mouth large, oblique; maxillary broad, with a well-developed supple- 
mental bone. Teeth on vomer and palatines; few or none on tongue. 
Lower pharyngeals narrow, with sharp teeth. Gill-rakers long and 
slender, numerous. Opercle emarginate; preopercle slightly dentate. 
Seales large, moderately ctenoid. Fins large, the anal larger than the 
dorsal, of 6 spines and about 17 rays; dorsal with 6-8 graduated spines, 
the spinous dorsal shorter than the soft part; caudal fin emarginate. 
Branchiostegals 7. (z@y2, opercle ; vfvs, sharp; the opercle ending in 
two flat points instead of an ‘ ear-flap.”) 


a. Dorsal spines 6. (Pomoxys.) 


724. P. anmularis Raf.—Crappie; Bachelor; New Light ; Campbellite. 

Body elongate. Head long, the profile more or less strongly S-shaped, 
owing to the projecting snout, depressed occipital region, and very 
prominent thickened ante-dorsal area. Mouth very wide, the maxillary 
reaching past the pupil. Scales on cheeks in 4-5 rows. Eye large, 4 
in head. Color silvery olive, mottled with dark green, the dark marks 
chiefly on the upper part of the body and having a tendency to form 
narrow vertical bars; dorsal and caudal fins marked with green; anal 
fin pale, nearly plain. Fins very high, but lower than in P. sparoides. 
Head 3; depth 24. D. VI, 15; A. VI, 18; Lat. 1. 36-48. LL. 12 inches. 
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Variable. Mississippi Valley, &c.; abundant southward, chiefly in 
sluggish streams; valued as a food-fish. 


(Rafinesque, Amer. Monthly Mag. 1818; 41; Raf. Journ. Acad. Nat. Sci. Phila. 1818, 
417; Raf. Ichth. Oh. 1820, 33; Jordan & Copeland, Proc. Acad. Nat. Sci. Phila. 1876: 
Pomoxys storerius, brevicauda, intermedius, and protacanthus Gill, Proc. Acad. Nat. Sci. 
Phila. 1865, 64-66: Centrarchus nitidus Giinther, i, 257.) 


aa. Dorsal spines 7 or 8. (Hyperistius* Gill.) 
725. P. sparoide’ (Lac.) Grd.— Calico Bass ; Grass Bass; Barfish; Strawberry Bass. 
Body oblong, elevated, much compressed. Head long, its profile not 
strongly S-shaped; the projection of the snout and ante-dorsal region 
and the depression over the eye being less marked than in P. annularis. 
Mouth smaller than in P. annularis, the maxillary reaching about to the 
posterior edge of pupil, the mandible shorter than pectorals. Scales on 
cheeks in 6 rows. Fins very high; anal higher than dorsal, its height 
4-5 times in length of body. Color silvery olive, mottled with clear 
olive-green, the dark mottlings gathered in irregular small bunches, and 
covering the whole body; vertical fins with dark olive reticulations sur- 
rounding pale spots; the anal marked like the dorsal; a dusky opercular 
spot. Head 3; depth 2. D.VILor VIL, 15; A. VI, 17 or 18; Lat. 1.41. 
L.12 inches. Great Lakes and Upper Mississippi Valley to New Jersey, 
and southward to Florida and Louisiana; chiefly in lowland streams and 
lakes; a handsome fish, valued as food. 


(Labrus sparoides Lacép. Hist. Nat. Poiss. iii, 1802, 517; and iv, 717: Centrarchus 
sparoides C. & V. iii, 8, 1829: Centrarchus hexacanthus C. & V. vii, 458, 1881: Centrar- 
chus hexacanthus Giinther, i, 257: Pomoxys heracanthus Holbrook, Ichth. 8. C. 29: 
Pomoxys nigromaculatus Jordan, Man. Vert. ed. 2, 247, and Bull. U. S. Nat. Mus. x, 37, 
based on Cantharus nigromaculatus Le Sueur MSS., noticed by C. & V. iii, 8.) 


244.—-ARCHOPLITES Gill. 


(Gill, Proc. Ac. Nat. Sci. Phila. 1861, 165: type Centrarchus interruptus Girard.) 
Body oblong, compressed, the back elevated. Mouth large, oblique, 
the broad maxillary with a well developed supernumerary bone. Teeth 
on jaws, vomer, palatines, tongue, and pterygoids ; lingual teeth in two 
patches; pharyngeal teeth pointed. Gill-rakers long and strong, com- 
pressed, numerous, about 20 in number, some of them on the upper por- 
tion of thearch. Branchiostegals 7. Operculum emarginate, the lower 
point much the larger, striate, the ridges terminating in small spines; 
preopercle, interopercle, subopercle, suborbital and preorbital with their 
inferior edges conspicuously serrate; dentaries and preopercle with large 
muciferous depressions or pits. Dorsal fin with about 13 spines; anal 





*Gill, Amer. Journ. Sci. Arts, 1854, 92: type Centrarchus hexacanthus C. & V. (vmnp, 
high; i6rzor, sail.) 


Bull. Nat. Mus. No. 16-——30 
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usually with 7 spines. Caudal emarginate. Scales strongly ctenoid. 
California. (apzos, anus; dzdAtrys, armed.) 


726. A. imterruptus (Grd.) Gill.—Sacramento Perch. 


Body oblong-ovate, compressed, the back considerably elevated ante- 
riorly, depressed over the eye, the snout projecting at an angle. Mouth 
terminal, very large, the maxillary very broad, extending beyond pupil. 
Eye very large, 4 to 5in head. Scales on cheek in about eight series. 
Dorsal spines rather low, strong; anal spines similar. Pectoral short, 
barely reaching anal. Color blackish above, sides silvery, with about 
seven vertical blackish bars, irregular in form and position and more or 
less interrupted; a black opercular spot; fins nearly plain. Head 22; 
depth 24. D. XIII, 10; A. VIT, 10; scales about 7-51-14. L. 12 inches. 
Sacramento and San Joaquin rivers; abundant; the only fresh-water 
percoid west of the Rocky Mountains. 


(Centrarchus interruptus Girard, Proc. Acad. Nat. Sci. Phila. 1854, 129: Ambloplites 
interruptus Girard, U. 8. Pac. R. Re Surv. Fish. 10: Centrarchus interruptus Giinther, 
i, 257: Centrarchus maculosus Ayres, Proc. Cal. Acad. Nat. Sci. i, 1854, 8.) 


245.-AMBLOPELITES Rafinesque. 
Rock Bass. 


(Rafinesque, Ichth. Oh. 1820, 33: type Lepomis ictheloides Raf.= Bodianus rupestris Raf.) 

Body oblong, moderately elevated, compressed. Mouth large, the 
broad maxillary with a well-developed supplemental bone; lower jaw 
projecting. Teeth on vomer, palatines, tongue, and pterygoids; lingual 
teeth in a single patch; pharyngeal teeth sharp. Branchiostegals 6. 
Opercle ending in 2 flat points; preopercle serrate at its angle; other 
membrane bones chiefly entire. Gill-rakers rather long and strong, 
dentate, less than 10 in number, developed only on the lower portion 
of the arch. Scales large, somewhat ctenoid. Dorsal fin much more 
developed than the anal fin, with 10 to 11 rather low spines; anal spines 
normally 6. Caudal fin emarginate. (afivs, blunt; ézdcctys, armed.) 


727. A. rupestris (Raf.) Gill—Common Rock Bass ; Red-Eye ; Goggle-Eye. 

Body oblong, moderately compressed. Head large, the profile little 
depressed above the eye. Mouth iarge, the maxillary extending to 
opposite posterior part of pupil. Eye very large, 33 in head. Gill 
rakers few, about 10 developed. Scales on cheeks in 6 to8 series; pre- 
opercle serrate near its angle. Color olive green, brassy-tinged, with 
much dark mottling; the young irregularly barred and blotched with 
black, the adult with a dark spot on each scale, these forming inter- 
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rupted black stripes; a black opereular spot; dark mottlings on the 
soft dorsal, anal, and caudal. Head 23; depth 2-25, D. XI, 10; A. 
VI, 10; scales about 5-39-12. Coeca7. Vert. 14418. L. 12 inches. 
Vermont to Great Lake region and Manitoba, south to Louisiana; very 
abundant west of the Alleghanies. 


( Bodianus rupestris Raf. Am. Monthly Mag. 1817, 120: Centrarchus eneus C. & V. iii, 
84: Centrarchus aneus Giinther, i, 256; Jordan, Man. Vert. ed. 2, 237: Ambloplites cavi- 
rons Cope, Journ. Acad. Nat. Sci. Phila. 1868, 217, is probably a young specimen of this 
species. *) 

| 246.—CH ENOBRYTTUS Gill. 


War-mouths. 
(Calliurus Ag. not of Raf.) 


(Gill. Amer. Journ. Sci. Arts, 1864, 92: type Calliwrus melanops Grd. = Pomotis gulosus 
Cuv. & Val.) 

This genus has the general form and dentition of Ambloplites with the 
convex opercle, 10 dorsal and 3 anal spines of Lepomis. Preopercle 
entire. Branchiostegals 6. Caudal fin emarginate. Scales Weakly 
ctenoid. (zave, to yawn; Bryttus, i. e. Lepomis.) 


a. Dorsal beginning above the opercular spot. 


728. C. antisiius McKay.—Goggle Lye. 

Body heavy, deep and thick, stouter and less elongate than in the 
next. Head deep. Mouth large, the maxillary reaching nearly to pos: 
terior margin of the eye; the supplemental bone strong. Seales on 
cheeks in 7 or 8 rows. Opercular flap broad. Eye small, 44 in head; pre- 
opercle and mandible with large mucous pits. Dorsal beginning directly 
over the opercular spot, which is above base of pectoral; spines of dor- 
sal very stout, the longest as long as from snout to middle of eye. Color 
in life dark olive-green above; sides greenish and brassy, with blotches 
of pale blue and bright coppery red, the red predominating ; belly bright 
brassy yellow, profusely mottled with bright red; lower jaw chiefly 
yellow ; iris bright red; opercular spot as large as eye, black, bordered 
with copper color; 3 or 4 wide dark red bands radiating backwards 
from eye across cheeks and opercles, separated by narrow pale blue inter- 





* A. cavifrons Cope. 


Physiognomy more of Centrarchus. Mouth large, very oblique, the maxillary 
reaching beyond the middle of the pupil; chin prominent. Outline of cranium con- 
cave. Hye large, 3 in head. Scales of cheeks very few, minute. Mucous cavities 
large. Silvery, dusted with dark points; scales with a narrow vertical dark shade 
at base; soft fins dusky; a small black opercular spot. Depth 24. D. X, 12; A. 
VI, 11; scales 7-38-13. Roanoke River, Virginia. (Cope.) 
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spaces; upper fins chiefly black, mottled with orange and blue; lower- 
fins dusky; a small black spot on last rays of dorsal; color in spirits 
very dark, the reddish shades becoming black; young with vertical 
chains of spots. Head 22; depth 24. D. X, 10; A. III, 9; scales 
6-40-12. L.10 inches. Lake Michigan and Upper Mississippi Valley; 
abundant. 


(Glossoplites melanops Jor. Man. Vert. ed. 1, 1876, 223, 317: Chenobryttus gulosus Jor- 
dan, Man. Vert. ed. 2, 1878, 237: Chenobryttus gulosus Jordan, Ann. Lyc. Nat. Hist. 
N. Y. 1876, 359, not Pomotis gulosus C. & V.; McKay, Proc. U. S, Nat. Mus, 1681.) 


aa. Dorsal fin beginning behind the vertical of the base of the pectorals. 


729. C. guiosus (C. & V.) Jor.—War-mouth ; Red-eyed Bream. 

Very similar to the preceding; the body more compressed and more 
elongate, the profile less steep. Scales of cheeks larger, in about 6-8 
rows. Opercular spot smaller. Eye 44 in head. Dorsal beginning 
behind base of pectoral ; pectoral short, barely reaching anal. Color in 
life clear olive-green clouded with darker, usually without red or blue; 
a dusky spot on each scale more or less distinct ; vertical fins mottled 
with dusky; a faint spot on last rays of dorsal bordered by paler ; 3 
oblique dusky bars radiating from eye; belly yellowish. Head 23; 
depth 25. D. X,9; A. III, 8; scales 6-43-11. L. 9 inches. Virginia 
to Texas; abundant only southward. Close to the preceding, but dis- 
tinguishable by the posterior insertion of the dorsal. 


(Pomotis gulosus Cuv. & Val. iii, 367, 1829: Centrarchus gulosus and viridis C. & VY. vii, 
437, 460, 1831: Centrarchus gulosus Giinther, i, 258: Calliurus jloridensis Holbrook, Journ. 
Acad. Nat. Sci. Phila. 1855, 53: Bryltus floridensis Giinther, 1, 260: Lepomis gillii Cope, 
Journ. Acad. Nat. Sci. Phila. 1868, 225: Chenobryttus viridis Jordan, Ann. Lye. Nat. 
Hist. N. Y. 1876, 350: Chenobryttus viridis Jordan, Man. Vert. ed. 2, 238: Calliurus 
melanops Girard, U. S. Pac. R. R. Surv. x, 11: Bryttus melanops Giinther, i, 260: c- 
pomis charybdis Cope, Journ. Acad. Nat. Sci. Phila. 1868, 24.) 


247.—-AC AN THARCHUS Gill. 


(Gill, Amer. Journ. Sei. Arts, 1854, 92: type Centrarchus pomotis Baird.) 

Body oblong, robust, not much compressed or elevated. Mouth not 
very large, the broad maxillary with a well developed supplemental 
bone; lower jaw projecting. Teeth on vomer, palatines, pterygoids, 
and tongue; lingual teeth in a single patch; pharyngeal teeth sharp. 
Gill-rakers few, rather long and strong. Opercle emarginate ; preoper- 
cle entire. Scales cyeloid, large. Lateral line complete. Dorsal spines 
usually 11; anal spines 5; caudal fin rounded behind. (azav0a, spine ; 
apxov, anus.) 
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730. A. pomotis (Baird) Gill.— Mud Sun-fish. 

Body oblong, moderately compressed. Snout short. Mouth wide, 
the gape short; the maxillary reaching posterior part of orbit. Eye not 
very large, 35 to 4in head. Cheeks with about 5 rows of scales. Dor- 
sal spines low; the longest about as long as from snout to middle of 
pupil. Color very dark greenish; body usually with five rather indis- 
tinct blackish longitudinal bands along the sides; cheeks with dark 
bands, which run nearly parallel, the lowest passing across the maxillary 
around the front part of the lower jaw. Fins plam dusky. A black 
opercular spot. Head23; depth 2. JD. xa 10; A. V, 10; scales 6-43-12. 
L. 4 inches. Southern New York to South Carolina, in sluggish streams 


near the coast. 


(Centrarchus pomotis Baird, 9th Smithson. Rep, 1854, 325; Jordan, Man. Vert. ed. 
2, 237: Centrarchus pomotis, Giinther, i, 256.) 


248.—_-ENNEACANTHUS Gill 
Hemioplites Cope: Copelandia Jordan.) 


(Gill, Am. Journ. Sci. Arts. 1864, 92: type Pomotis obesus Grd.) 

Body rather short and deep, compressed. Mouth small; the supple- 
mental maxillary bone well developed. Teeth on vomer and palatines, 
none on the tongue. Opercle ending behind in two flat points, with a 
dermal border. Preopercle entire. Scales rather large, the lateral 
line sometimes interrupted. Dorsal fin continuous, normally with 9 
spines; anal fin smaller than the dorsal, with 3 spines; caudal fin con- 
vex behind. Branchiostegals 6. Species of small size and bright color- 
ation. Abnormal variations in the number of dorsal and anal spines 
have given rise to the nominal genera Hemioplites and Copelandia. 


(ewea, nine; azav0a, spine.) 


73. E. eriarchus (Jordan) McKay. 

Body rather elongate, the profile forming a nearly uniform curve. 
Hye large, 3 in head. Mouth moderate, maxillary reaching slightly 
beyond front of pupil; its supplemental bone well developed. Scales 
on cheek in about 3 rows. Soft dorsal high, its longest rays equal to 
distance from snout to front of opercle ; anal fin very large, with strong 
spines. Pectorals reaching beyond anal spines; ventral spines reaching 
anal. Lateral line incomplete. Olivaceous; vertical fins with round 
(blue?) spots. Head 23; depth 24. D.X,9; A. IV, 8; scales 4-33-10. 
L. 3 inches. Menomonee River, Milwaukee, Wisconsin; but one speci- 
men preserved. It is probably an HLnneacanthus with an abnormal in- 
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crease in the number of spines. Specimens of FH. simulans with the same 
numbers are occasionally found. 
(Copelandia eriarcha Jordan, Proc. Ac. Nat. Sci. Phila, 1877, 56; McKay, Proc. U. S. 


Nat. Mus. 1881.) 
732. E. obesus (Baird) Gill. 

Body oblong-ovate, elliptical. Scales large, little crowded. Dorsal 
spines 24 in head, as long as from snout to posterior margin of eye. Anal 
fin large; ventral spine not reaching vent, its first ray not reaching the 
base of the last anal spine; caudal fin moderate, about as long as from 
snout to middle of opercle; opercular spot rather large, more than half 
the size of the eye, velvet black, bordered with purple. Eye 54 in head; 
cheeks with four rows of scales. Color olivaceous, with 5-8 well-defined 
dark cross-bars; spots on body and fins purplish or golden; cheek 
with lines and spots; a dark kar below eye. Head 22; depth1?%. D. 
IX, 10; A. IL, 10; scales 4-32-10; the pores developed usually on 
about 20 scales, but sometimes on nearly all of them. LL. 3 inches. 


Massachusetts to Florida, abundant in sluggish streams near the coast. 

(Pomotis obesus Baird, 9th Smiths. Rept. 1854, 324: Bryttus obesus Girard, Proc. Acad. 
Nat. Se. Phila. #859, 53; Jordan, Man. Vert. 245: Bryttus fasciatus Holbrook, Journ. 
Acad. Nat. Sei. Phila. 1855, 51: Bryttus fasciatus Giinther, i, 260; Cope, Proc. Acad. 
Nat. Sci. Phila. 1878, 65: Pomotis gutiatus Morris, Proc. Acad. Nat. Sci. Phila. 1859.) 
733. EH. gloriosus (Holbr.) Jor. 

Body oval, inoderately compressed, the profile concave above eye. 
Opercular spot scarcely larger than pupil. Caudal about as long as 
from snout to anterior margin of preopercle. Color olive-green, yellow- 
ish below, speckled above with golden; no vertical bands; fins rosy, 
with golden spots, often a dusky spot at base of caudal. Head 24; 
depth 13. D. TX, 11; A. UI, 10. L. 23 inches. Maryland to Florida, 
in clear sluggish streams. 

(Bryttus gloriosus Holbr. Journ. Acad. Nat. Sci. Phila. 1855, 51: Bryttus gloriosus 
Giinther, i, 260; Uhler & Lugger, Fishes Maryland, 112.) 

734. E. simulans (Cope) McKay. 

Body comparatively elongate. Mouth moderate, very oblique, the 
maxillary reaching just past the front of orbit. Dorsal spines medium; 
soft rays in the males somewhat elevated, reaching to or beyond (var. 
pinniger) the base of the caudal; the longest soft ray as long as from 
snout to front of opercle, or (var. pinniger) as long as head; fins in 
females all lower; pectoral fin reaching nearly to middle of anal. Eye 
3£in head. Lateral line usually, but not always, complete. Color dark 
olive; young with traces of vertical darker bars; ear-flap small, with a 
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blue border, and a pearly spot in front; a dark bar about width of 
pupil extending obliquely downwards below eye; sides of head, whole 
body and vertical fins, in the males, with round bright blue spots ar- 
ranged in irregular rows, these spots most distinct on the cheeks and 
opercles and on the lower part of the sides; females duller, with larger 
and fainter spots more regular in position. A dark bar below eye. 
Head 22; depth 24. D.IX,10; A. III, 9 (occasionally D. X, or A. IV, 
in abnormal specimens); scales 3-30-9. New Jersey to North Carolina; 
abundant near the coast. 


(Hemioplites simulans Cope, Journ. Acad. Nat. Sci. Phila. 1868, 218; based on speci- 
men with 4 anal spines: Ynneacanthus margarotis Gill & Jordan, Bull. U. S. Nat. Mus. 
x, 28, 1878: Lnneacanthus guttatus Cope, Journ. Acad. Nat. Sci. Phila. 1869, 219: 
Enneacanthus pinniger Jordan, Bull. U. 8. Nat. Mus. x, 27, 1878, a southern form, dis- 
tinguished by the larger size, brighter color, and larger fins, all doubtless the result 
of more favorable surroundings. ) 


249._MESOGONISTIUS Gill. 


Banded Sun-fishes. 


(Gill, Amer. Journ. Sci. Arts, 1854, 92: type Pomotis chatodon Baird.) 

Body short and deep, compressed. Mouth small. Teeth present on 
vomer and palatines, none on the tongue; supplemental maxillary bone 
small. Gill-rakers rather strong, dentate. Opercle ending in two flat 
points, with a dermal border; preopercle entire. Scales large. Dorsal 
with ten spines; outline of the fin angulated, the middle spines being 
much longer than some of the posterior ones; anal fin much smaller 
than the dorsal, with 3 spines; caudal fin posteriorly rounded. Size 
small. (esos, middle; qwra, angle; bozo, sail.) 

735. M. chetodom (Baird) Gill.—Black-banded Sun-fish. 

Body suborbicular, compressed. Head moderate, the profile nearly 
concurrent with the dorsal curve. Mouth very small, the maxillary 
reaching nearly to the eye. Eye large, 3 in head. Cheeks with 3-4 
rows of scales. Fins rather large; dorsal fin high in front, the middle 
portion depressed. Lateral line continuous. Coloration clouded straw- 
color, the sides with 6-8 conspicuous but rather irregular black vertical 
bars, the first through the eye, the second in front of pectorals, inter- 
rupted on the operculum, the third at the front of the dorsal covering 
the membrane of the first three spines, and forming a medial black 
stripe on each ventral fin, the fourth at front of soft dorsal, the fifth 
opposite its last ray, the last at the base of the caudal; black oper- 
cular spot, with a crescent-shaped paler centre. Fins mottled, Head 3; 
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depth 12. D. X, 10; A. III,,12; scales 4-28-10. JL. 3 inches. New 
Jersey to Maryland, in sluggish streams. A handsome little fish. 


(Pomotis chetodon Baird, Ninth Smithsonian Report, 1854, 324: Pomotis chetodon 
Giinther, i, 263; Jordan, Man. Vert. ed. 2, 245.) 


250.—-LEPOMIUS Rafinisque. 
Sun-fishes. 
(Ichthelis, Pomotis and Apomotis Rafinisque: Bryttus Cuv. & Val.: Xenotis, Xystro- 
plites and Helioperca Jordan: ELupomotis Gill & Jordan. 
(Rafinesque, Journal de Physique, 1819, 402: type Labrus auritus L.) 


Body oblong or ovate, more or less compressed, the back in the 
adult somewhat elevated. Mouth moderate or small, the jaws about 
equal; maxillary narrow, the supplemental bone small or reduced to a 
mere rudiment or altogether wanting. Teeth on vomer, and usually on 
palatines ; none on tongue or pterygoids; lower pharyngea!s narrow, 
the teeth conic or paved. Gill-rakers mostly short; preoperculum 
entire; operculum ending behind in a convex flap, black in color, 
which in some species becomes greatly developed with age. Branchios- 
tegals 6. Scales moderate. Dorsal fin continuous, with ten spines ; 
anal with three spines; caudal fin emarginate. Coloration brilliant, 
but evanescent. A large genus, one of the most difficult in our fish 
fauna in which to distinguish species. The form of body, development 
of ear-flap, and height of spines vary greatly with age. The number 
of fin-rays and scales are essentially the same in all. (Aez¢c, scale; zépa, 
operculum, a character supposed to distingush the genus from Sparus.) 

The species may be subdivided as follows: 


* Lower pharyngeals narrow, the teeth mostly conic. 
a. Pharyngeal teeth all, or nearly all, slender, acute. 
b. Supplemental maxillary bone well developed; palatine teeth present; gill- 
rakers stiffand ratherlong. (Apomotis Raf.).cyanellus, symmetricus, phenax. 
bb. Supplemental maxillary reduced to a slight rndiment. 
c, Gill-rakers stiff, not very short; palatine teeth usually present. (Lepomis.) 
d. Gill-rakers comparatively long and slender; ear-flap short. 
ischyrus, macrochirus, mystacalis, elongatus, murinus, punctatus, miniatus. 
dd, Gill-rakers short, thickish; ear-flap very long and narrow in the adult. 
auritus. 
cc. Gill-rakers weak and flexible, very short ; no palatine teeth. (Xenotis Jordan.) 
megalotis, marginatus, bombifrons. 
bbb. Supplemental maxillary obsolete; gill-rakers slender. (Helioperea.) 
é. Palatine-teeth present. 2224 s2.-io =. Some meen sees eee Cee ene ee humilis. 
ee. Palatine teeth none; a black dorsal patch.-...-.-.----------- pallidus. 
aa. Pharyngeal teeth mostly bluntly conic. (Xystroplites Jordan.) 
heros, euryorus, albulus. 
** Lower pharyngeals broad, with the teeth paved, nearly spherical, truncate above. 
Lupomotis Gill & Jordan)....-...--.---- notatus, holbrooki, gibbosus, lirus. 
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a. Pharyngeal teeth all or nearly all slender, acute; lower pharyngeals narrow, the 
teeth mostly conic. 
b. Supplemental maxillary evident; palatine teeth present; gill-rakers stiff and 
rather long. (dApomotis * Rafinesque. ) 


736. L. cyameilus Raf—Red-eye ; Blue-spotted Sun-fish. 


Body oblong, rather elongate, becoming short and deep with age; 
moderately compressed. Head large, with projecting snout. Mouth 
rather large, the maxillary broad and flat, with a small supplemental 
bone, reaching nearly to the middle of the eye; lower jaw projecting. 
Dorsal spines quite low, the highest scarcely longer than snout (in the 
adult, longer in young). Scales small. Opercular spot small, less than 
eye, broadly margined, the black confined to the bony part. Pectoral 
short, not reaching anal. Color variable, the prevailing shade green, 
with a strong brassy lustre on sides, which becomes nearly yellow below ; 
each scale usually with a sky-blue spot and more or less of gilt edging, 
giving an appearance of pale lateral streaks; besides these marks, dusky 
or obscure vertical bars are often present, and the sides are sprinkled 
with dark dots; vertical fins marked with blue or green, the anal usually 
edged in front with pale orange; usually a conspicuous black spot on 
posterior base of dorsal and anal, these often obsolete; iris red; cheeks 
with narrow blue stripes. Scales on cheeks in 8 rows. Head 3; depth 
23. D. X,11; A. III,9; Lat.1. about48 iL. 7inches. Very variable. 
Great Lake region to Mexico; very abundant southwestward ; ascend- 
ing small brooks. 


(Raf. Journ. de Physique, 1819, 420: Icthelis melanops Raf. Ichth. Oh. 1820, 28: Cal- 
liurus longulus, diaphanus, formosus, and microps Girard, U.S. Pac. R. R. Sury. Fish. 
and U. 8. Mex. Bound. Surv. Ichth. 1859: Bryttus signifer Grd. U.S. Pac. R. R. Surv. 
Fish. 20: Bryttus longulus Giinther, i, 260: Lepomis microps, mineopas, and melanops 
Cope, Journ. Acad. Nat. Sci. Phila. 1868 223,224: Apomotis cyanellus Jordan, Man. 
Vert. E. U.S. ed. 2, 239.) 


737. L. symimetricus Forbes, sp. nov. 

Color dark, most scales with a vertical dark bar at base; cheeks mot- 
tled, not striped; sides with about 10 vertical bars, widest forward ; 
pectoral fins pale; ventrals dusky in the male; dorsal fin in the female 
with a dark ocellated spot on its last ray. Body short, deep, with reg- 
ular outlines. Mouth moderate, the lower jaw longest, the maxillary 
reaching the front of the pupil; supplemental maxillary present. Pala- 
tine teeth present; pharyngeal teeth rather blunt. GilL-rakers stiff and 

‘long. Cheeks with 7 rows of scales. Opercular angle not prolonged, 





* Rofinesque, Journ, de Physique, ete., 1819, 420: type Lepomis cyanellus Raf.; a, 
primitive; 7@uc, operculum; ovs, ear —Telipomis Raf. 1820. 
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its black spot higher than long, shorter than eye with a narrow pale 
border. Spinous dorsal rather low, two-thirds height of soft, the long- 
est spine as long as from snout to middle of eye; caudal peduncle short 
and deep; caudal slightly emarginate ; pectorals and ventrals reaching 
vent. Head 23; depth 12. Eye a little longer than snout, 32 in head. 
D. X,10; A. IIT, 9; scales 6-34-14. L. 24 inches (adult). Types 15 
specimens, in Illinois Laboratory of Natural History from Illinois River. 
(Irorbes MSS.) 


738. L. phemax (Cope & Jordan) McKay. 

Appearance of Lepomis pallidus. Body rather short and deep; snout 
short, projecting, forming an angle over the eye. Mouth moderate, the 
lower jaw slightly the longer, the maxillary reaching middle of eye, the - 
supplemental bone strong. Eye moderate, 44 in head. Opercular spot 
larger than eye. Scales on cheek in 7 rows. Gill-rakers very long. 
Dorsal spines short and strong, as long as from snout to middle of eye; 
pectorals long; soft dorsal high, anal higher. Color in spirits nearly 
plain olive-green ; no black spot on dorsalor anal. Head 24; depth 24. 
D. X,10; A. III, 9; scales 6-43-14. L.6 inches. Beaseley’s Point, 
New Jersey. 

(Apomotis phenaz Cope & Jordan, Bull. U.S. Nat. Mus. x, 26, 1877; McKay, Proc. 
U.S. Nat. Mus. 1881.) 


bb. Supplemental maxillary reduced to a slight rudiment. 
e. Gul-rakers stiff, not very short; palatine teeth usually present. (Lepomis. ). 
d, Gill-rakers comparatively long and slender; ear-flap short. 


739. LL. ischyrus Jor. & Nelson. 

Aspect of L. pallidus. Body elongated, robust, much elevated. 
Mouth wide, the maxillaries reaching middle of orbit. Palatine teeth 
present. Occiput prominent; top of head flat and short, forming an 
angle with the descending profile. Scales on cheeks in 6 rows. Fins 
high, the dorsal spines rather low and very strong, the longest as long 
as from tip of snout to middle of orbit. Opercular flap large, with a 
broad pale edge, entirely surrounding the black. Eye large, smaller 
than opercular spot, 44 in head. Color dusky, mottled with orange and 
blue; cheeks with wide obscure blue bands; a dusky spot on dorsal 
and anal behind; belly and lower fins coppery yellow; lower jaw and 
lower parts of head leaden blue. Head 22; depth, 23. D. X,12; A. 


IIT, 10; scales 5-46-14. L. 7 inches. Illinois River. 


(Ichthelis aquilensis Nelson, Bull. Ills. Mus. Nat. Hist. 1, 37 (not Pomotis aquilensis 
B. & G.); Jordan & Nelson, Bull. U. 8. Nat. Mus. x, 25, 1877.) 
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740. L. macrochirus Raf. 

Bright steel-blue, with many bronze orange spots, which cover nearly 
the whole surface, so arranged that the ground color forms a series of 
vertical chain-like bars, very conspicuous in life; vertical fins mottled 
with bronze and usually more or less edged with pale orange ; sometimes 
a faint black dorsal spot; no distinct blue stripes on cheek, but the 
sides of the head shaded with purplish. Opercular flap small, black, 
margined with pale. Body rather elongate, the head somewhat acute. 
Pectoral fins reaching beyond ventrals to anal. Gill-rakers rather long 
and slender, strongly toothed, 11 developed. Supplemental bone minute. 
About 7 rows of scales on cheeks. Head 3; depth 24. D. X,12; A. 
III, 10; scales about 6-42-15. L. 5 inches. Ohio Valley; a small, 
handsome species. 

(Raf. Journ. de Physique 1819, 420; Jordan, Man. Vert. ed. 2, 239: Lepomis nephelus 
Cope, Journ. Acad. Nat. Sci. Phila. 1868, 222. 
774i. L. mystaecalis Cope. 

Body deep, compressed, Eye large, 34 in head. Dorsal spines 
robust, little shorter than the soft rays; paired fins long; maxillary 
extending somewhat beyond front of orbit; four rows of scales on 
cheeks; opercular spot short without border. Gill-rakers slender. 
Dusky, sides silvery, with irregular, short, dark vertical bars; a pale 
band from mouth across preopercle, a dark line below this, then a silvery 
band; lower parts and most of vertical fins yellow. Head 33; depth 
2. D. X,12; A. III, 12; scales 7-51-15. East Florida. (Cope.) 

(Cope, Proc. Am. Philos. Soc. 1877, 66.) 

742. L. elomgatus (Holbr.) Gill & Jor. 

Body rather elongate, compressed. Front steep. Caudal peduncle 
long. Maxillary extending to front of eye. Eye large, 34 in head. 
Scales on cheek in 6 rows. Opercular flap moderate. Fins high, the 
longest dorsal fin as long as snout and eye. Dusky above, yellowish 
below, with faint dark vertical bars on the sides, and a dark blotch on 
the tail behind the dorsal tin; cheeks with pale bluish lines; fins plain. 
Head 22; depth 24. D.X,11; A. III,9. L.4inches. South Carolina 
to Florida. (Holbrook.) 

(Pomotis elongatus Holbr. Journ. Acad, Nat. Sci. Phila. 1855, 47: Pomotis elongatus 
Giinther, i, 262: ? Lepomis ophthalmicus Cope, Journ. Acad. Nat. Sci. Phila. 1868, 224.) 
743. L. murimus (Grd.) McKay. 


Body elongate, somewhat compressed, the form precisely as in DL. cya- 
nellus. Mouth rather large; maxillary about reaching front of eye; 


‘ 
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teeth on vomer and front of palatines. Gill-rakers moderate, 9 or 10 de- 
veloped. Supplemental maxillary scarcely appreciable. Eye equal to 
interorbital width. Cheeks with 7 rows of scales. Spinous dorsal rather 
high, the longest spine about as long as from tip of snout to pupil; pec- 
torals short, scarcely reaching vent. Scales small, reduced on breast. 
Dark greenish; a black spot on dorsal as in L. cyanellus. Head 23 ; 
depth 3. D. X,10; A. III, 9; scales 7-42-15. Texas. 


(Calliurus murinus Grd. U. 8. Pac. R. R. Surv. Fish. 1858, 18, pl. 7, fig. 1; the other 
specimens examined by Girard belong to L. cyanellus : Bryttus murinus Giinther, i, 
260; McKay, Proc. U. 8. Nat. Mus. 1881, 88.) 


744. L. pumctatus (Cuv. &. Val.) Jor. 

Body deep, compressed, the profile steep; an angle above the eye. 
Mouth moderate; maxillary reaching past anterior margin of eye; sup- 
plemental maxillary present, small. Palatine teeth present. Gill-rakers 
rather long, stiff, and strong. Opercular flap small, short, and deep, 
sborter than eye. Eye large, 4 in head. Seales on the cheeks in 7 
rows. Dorsal spines high, the middle ones highest, nearly as long as 
snout and orbit. Olivaceous, with numerous small deep brown spots, 
smaller than pin-heads, resembling fly-specks; these are most distinct 
on the lower part of the sides, where they form lines along the rows of 
scales, and on the opercles; sometimes they cover the whole body. Fins 
plain dusky. Head 3; depth 1%. D.X,11; A. III, 10; seales 6-40-13. 
L. 5inches. Streams of Florida; a handsome species, known at sight 
by the peculiar coloration. 

(Bryttus punctatus and reticulatus Cuy. & Val. vii, 402; Jordan, Proc. U. 8S. Nat. 
Mus. ii, 224, 1879: Lepomis apiatus Cope, Proc. Am. Phil. Soc. Phila. 1877, 65: Lepi- 
opomus apiatus Jordan, Bull. U. 8S. Nat. Mus. x, 25, 1877.) 

745. L. miniatus Jordan. 

Body oblong and somewhat regularly elliptical. Mouth rather large. 
Opercular flap short and broad, entirely black. Seales of cheek in 
4 series. Eye large, 34 in head. Gill-rakers shortish, but stiff and 
rough. Palatine teeth present. Dorsal spines rather long, as long as 
from snout to posterior edge of pupil. Pectorals long. Color dark, a 
searlet spot on each scale, forming red longitudinal stripes; a dusky 
mark on each side of each red spot; belly largely orange red; fins dark; 
no dorsal spot; iris red. Head 23; depth 24. D. X,10; A. III, 9; 
scales 4-40-11. L. 4 inches. Alabama to Texas; not rare; a small, 
brightly colored species. 

(Jordan, Bull. U. S. Nat. Mus. x, 26, 1877.) 
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dd. Gill-rakers short, thickish; ear flap in the adult very long and narrow. 
746. L. auritus (L.) Raf.—Long-cared Sun-fish. 

Body elongate, not much elevated. _Snout moderately prominent. 
Mouth rather large, oblique, the maxillary reaching past front of eye. 
Cheeks with rather small scales, in about 7 rows. Scales of breast very 
small. Palatine teeth few, rather large. Gill-rakers quite short, not 
much longer than in Lepomis megalotis, but stiff and rough, set wide 
apart, diminishing in size from the angle forwards. Opercular flap 
very long (longer in the adult than on any other of the Sun-fishes 
except Lepomis megalotis), narrow, usually not wider than the eye. In 
the young the flap is variously shorter, but always narrow; lower 
margin of flap usually pale. Dorsal spines rather low. Color olive; 
belly largely orange red; scales on the sides with reddish spots on 
a bluish ground; vertical fins chiefly orange or yellowish; head with 
bluish stripes, especially in front of eye; fins becoming dusky in spirits; 
no dusky blotch on last rays of dorsal and anal. Head (without flap) 
3 in length; depth 24. D. X,11; A. III,9; Lat. 1.47. lL. 8 inches. 
Maine to Louisiana; abundant in all streams east of the Alleghanies; 
the typical form, above described, chiefly northward. 


(Labrus auritus Linn. Syst. Nat. ed. x, 283, 1758: Labrus auritus Linn. Syst. Nat. ed. 
xii, 475, 1766: Bryttus wnicolor Cuv. & Val. vii, 464: Pomotis rubricauda Storer, Bost. 
Journ. Nat. Hist. iv, 177: Pomotis appendix Storer, Hist. Fish. Mass. 1867, 14.) 


Var. Solis (Cuv. & Val.) McKay. 

Similar to the preceding, except that the scales on the cheek are 
larger, in 5 or 6 rows; the scales on the breast are not very small, and 
there is usually a dusky blotch on the last rays of the dorsal. Virginia 
to Louisiana, in streams coastwise; abundant, replacing the true auritus 


in the streams of the Southern States. 


(Pomotis solis Cuyv. & Val. vii, 468: Ichthelis rubricauda Holbrook, Ichth. 8. C. 1860, 
15; McKay, Proc. U. S. Nat. Mus. iv, 89.) 


ec, Gill-rakers weak and flexible, very short; palatine teeth none. (Xenotis* Jordan.) 
7A?. L. megaliotis (Raf.) Cope.—Long-cared Sun-fish. 

Body short and deep, compressed, the back very strongly arched; the 
profile very steep, usually forming an angle above eye, but sometimes 
full and convex. Mouth small, oblique, the premaxillary rather below 
the eye, the maxillary extending to opposite middle of eye. Scales on 
cheek rather large, in about 5 rows. Dorsal spines very low, not much 
longer than the snout. Opercular flap in the adult very long and broad, 
with a broad or narrow pale blue or red margin, the margin sometimes 


* Jordan, Proc. Acad. Nat. Sci. Phila, 1677, 76: type Pomotis fallax B. & G. (Eevos, 
wonderful; ows, ear.) 
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very broad, sometimes almost wanting; the flap half or more longer 
than the eye in the adult, much shorter in the young, its develop- 
ment subject to great variation. Brilliant blue and orange; the back 
chiefly blue; the belly entirely orange, the orange on the sides in spots, 
the blue in wavy vertical streaks; lips blue; cheeks orange, with bright- 
blue stripes; blue stripes before eye; iris red; soft parts of vertical fins 
with the rays blue and the membranes orange; ventrals dusky. Head 
without flap, 3 in length; depth 13-24. D. X, 10; A. IIT, 8; scales 5- 
38-14. L.6inches. Michigan to Minnesota, South Carolina, and Mex- 
ico; very abundant in most streams. One of our most brightly-colored 
fishes. Extremely variable: the young are often elliptical in form, and 
the size at which the characteristic ear-flap is developed varies greatly 
with different individuals. We have thus far failed to distinguish any 
tangible varieties. Some Southern specimens have the ear-flap longer 
(fallax); some Northern ones have the scales rather larger (inscriptus), 
or the margin of the ear-flap broader than usual (peltastes), or wanting 
altogether (lythrochloris). Some Southern specimens (breviceps) have a 
dusky spot on the last rays of dorsal. These characters gradually dis- 
appear on examination of a large series. 


‘(Ich thelis megalotis Raf. Ichth. Oh. 1820,29: Xenotis megalotis Jordan, Man. Vert. ed. 2, 
242: Ichthelis aurita Raf. Ich. Oh. 1820, 29, not Labrus auritus L.: Lepomis auritus Cope, 
Journ. Acad. Nat. Sci. Phila. 1868, 220: Xenotis lythrochloris Jordan, Bull, U.S. Nat. 
Mus. x, 40: Pomotis nitida Kirtland, Bost. Journ. Nat. Hist. iii, 472: Pomotis fallax 
Baird & Girard, Proc. Acad. Nat. Sci. Phila. 1854, 24: Pomotis fallax Girard, U.S. 
Pac. R. R. Surv. Fish. 27: Pomotis rubricauda Giinther, i, 262: Pomotis breviceps B. & 
G. Proc. Acad. Nat. Sei. Phila. 1853, 390: Pomotis popei Girard, U. 8. Pac. R. R. Surv. 
Fish. x, 26: Pomotis sanguinolentus Agass. Amer. Journ. Sci. Arts, 1654, 302: Xenotis solis 
Jordan, Bull. U. 8. Nat. Mus. x, 22, not Pomotis solis C. & V.: Pomotis convexifrons 
Baird & Girard, Proc. Acad. Nat. Sci. Phila. 1854, 24: Xenolis aureolus Jordan, Bull. 
U. 8. Nat. Mas. x, 41: Pomotis inscriptus Agassiz, Amer. Journ. Sci. Arts, 1854, 302: 
Xenotis inscriptus Jordan, Bull. U. S. Nat. Mus. x, 42: Lepomis peltastes Cope, Proc. 
Amer. Phil. Soc. Phila. 1870, 454; McKay, Proc. U. 8. Nat. Mus. iv, 89.) 


748. Lo. marginatus (Holbr.) McKay. 

Body short and deep. Snout shorter than the diameter of the eye, 
the maxillary extending to the orbit. Paired fins rather long. Color 
olive, with darker vertical bars; head and body with numerous bluish- 
green spots; opercular appendix bordered with green. Head 3; depth 
2, D. (IX) X, 12; A. III, 10. Fiurida. (Holbrook.) 

(Pomotis marginatus Holbr. Journ. Acad, Nat. Sci. Phila. 1855, 49: Pomotis margi- 
natus Giinther, i, 264.) 
7A9. L. bombifroms (Agass.) Jor. 

Body rather short and deep, with the profile very steep and the back 
very much arched, the greatest depth of the body being over the 


84. CENTRARCHID®—LEPOMIS. A479 


opercles; opercular flap very small, unmargined. Eye large; a slight 
angle in front of the eye. Gill-rakers unknown. Mouth moderate, 
placed very low; the premaxillaries entirely below the eye; maxillary 
extending back to the middle of the pupil. Dorsal spines moderate, 
the last ones somewhat shortened. Anal fin large; pectorals and ven- 
trals reaching anal. Scales of cheek in 5 rows. Light brown; fins 
pale, unspotted. Scales of belly and sides dotted with golden orange. 
Head 23; depth 23. D. X, —; A. III, —; scales 5-?-11. L. 4 inches. 
‘Agassiz.) Tennessee River. Known to us from the original descrip- 
tion and from a tracing of a drawing received from Professor Bliss. 
(Pomotis bombifrons Agassiz, Amer. Journ. Sci. Arts, 1854, 303.) 
aaa. Supplementary maxillary obsolete; gill-rakers slender, rather stiff. (Helioperca* 
Jordan.) 


d. Palatine teeth present. 


730. L. humilis (Grd.) Cope.—Red-spotted Sunfish. 

Body oblong. Seales large. Spines rather high. Profile not very 
steep. Eye 34 in head; mucous pores on head very large; opercular 
flap rather long, broad, with a very broad red margin which entirely 
surrounds the black. Gill-rakers rather long, blunt, 8-10, well de- 
veloped; cheeks with about 5 rows of scales. Bluish, with conspicuous 
greenish spots and mottlings posteriorly; sides with many conspicuous 
round salmon-red spots; usually a faint black spot on last rays of 
dorsal; belly and lower fins red. Head 23; depth 24. D. X,11; A. III, 
9; scales 5-34-11. L. 3 inches. Kentucky to Kansas and Texas; lo- 
eally abundant; a small, highly-colored species. 


(Bryttus humilis Girard, Proc. Acad. Nat. Sci. Phila. 1857, 201; Girard, U. S. Pac. 
R. R. Sury. Fish. 1858, 21: Lepomis anagallinus Cope, Journ. Acad. Nat. Sci. Phila. 
1868, 221: Lepomis anagallinus Jordan, Man. Vert. ed. 3, 240: ? Brytlus oculatust Cope, 
Proc. Acad. Nat. Sci. Phila, 1865, 83: ? Lepomis oculatus Cope, Journ. Acad. Nat. Sci. 
Phila. 1868, 221. 


dd, Palatine teeth none; a black blotch on last rays of dorsal. 


751i. L. pallidus (Mitch.) Gill & Jor.—Blue Sunfish; Copper-nosed Bream; Dol- 


lardee. 


Body comparatively short and deep, compressed; the young slender, 
the adult nearly orbicular. Caudal peduncle rather slender. Head not 





* Jordan, Ann. Lye. Nat. Hist. N. Y. 1876, 355: type Labrus pallidus Mitch. (2Azov, 
sun; mzepxn, perch.) 

tL. oculatus Cope. 

Similar to L. humilis, but the body deeper, the caudal peduncle and fin forming 
bnt one-third of the length, Head short; opercular flap long, with a black spot as 
large as eye, surrounded by a broad pale margin; body without red spots. Depth 24. 
Scales 5-32-11. L. 3. (Cope.) Minnesota. 
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large, the projecting snout usually forming an angle above eye. Mouth 
quite small, oblique, the jaws about equal, the maxillary barely reach- 
ing the front of the eye. Five rows of scales on cheeks. Opercular 
flap very short in the young; in the adult rather long and wide, without 
pale edge. Gill-rakers moderately long, nearly terete, bent slightly 
downwards, about 10 well developed. Dorsal spines strong and high, 
usually longer thansnout and eye. Ventral fins reaching anal; pectorals 
reaching past anal spines. Olive green; adults dark; young more or 
less silvery, with a purple lustre in life; sides with undulating, often 
chain-like, transverse greenish bars, which become obsolete in the adult; 
no blue stripes on cheeks; a diffuse black blotch at base of posterior 
rays of dorsal and anal, often obscure in young; no red on fins; very 
old specimens often with the belly coppery red. Head 3; depth 2. D. 
X, 11; A. III, 10; Lat.1. 44. L. 8 inches. Great Lakes to Florida and 
Mexico; very abundant; one of our most widely diffused and variable 
species. 

(Labrus palladus Mitehill, Trans. Lit. & Phil. Soc. N. Y. 1815, 407; Jordan, Man. Vert. 
241: Labrus appendia Mitchill, Amer. Month. Mag. 247, 1818 (not Pomotis appendia of 
authors): Pomotis incisor C. & V. vii, 466: Pomotis incisor Giinther, i, 269: Ichthelis in- 
cisor Holbrook, Ichth. S. C. 12: Pomotis gibbosus C. & VY. vii, 467: Pomotis speciosus, and 
aquilensis B. & G. Proc. Acad. Nat. Sci. Phila. 1854, 24: Pomotis speciosus Giiuther, i, 263: 
Pomotis luna Grd. U. S. Pac. R. R. Surv. Fish. x, 22: Lepomis longispinis, megalotis, and 
ardesiacus Cope, Journ. Acad. Nat. Sci. Phila. 1868, 220, 222: Lepomis purpurascens Cope, 
Proc. Amer. Phil. Soe. Phila. 1870, 453: Pomotis obscurus* Agassiz, Amer. Journ. Sci. 


Arts, 1854, 302: Lepiopomus obscurus Jordan, Ann. Lye. Nat. Hist. 1876, 317, a deeply 
colored variety, from the Tennessee Basin and southward.) 


aa. Pharyngeal teeth mostly bluntly conic. (Xystroplitest Jordan.) 


952. L. heros (B. & G.) McKay. 

Appearance of Lepomis pallidus. Body robust, deep; the front steep, 
the projecting snout forming a considerable angle at the eye. Caudal 
peduncle rather long. Mouth moderate. Eye large. Scales on cheeks 
in 4 or 5 rows. Opercular flap broad, about as large as eye, with an 
orange margin below and behind. Spines strong and rather high. 


“The life colors of ‘‘ Lepomis obscurus” are as follows: 

Dark green above, the shoulders and front of back with distinct greenish-black 
spots; sides with wide dark-green bars; chest bright coppery-red, spotted with black- 
ish and orange; sides of belly with blackish and carmine; face, lower jaw, and lower 
parts of head of a peculiar bright leaden blue; cheeks orange and lead-blue, not 
striped; opercular spot large, all black; vertical fins dark blue-green; a black spot 
on last rays of dorsal and anal. 

+Jordan MSS. Cope, Proc. Amer. Philos. Soc. 1877, 66: type Xystroplites gillit Jor- — 
dan = Bryttus albulus Grd, (Evdrpoyv, a scraper—gill-raker; o7Azr7s, armed.) 
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Pectoral fins long. Olivaceous, plain in spirits; belly silvery; cheeks 
not striped; usually a faint spot on last rays of dorsal, and sometimes 
of anal also. Head 22; depth 2. D.X,12; A. III, 11; scales 5-39-15. 
Texas; one specimen known; distinguishable from Lepomis pallidus only 
by the blunt teeth. 


(Pomotis heros Baird & Girard, Proc. Acad. Nat. Sci. Phila. 1854, 25: Pomotis heros 
Grd. U.S. Mex. Bound. Surv. Ichth. 6: Xystroplites heros Jordan, Man. Vert. ed. 2, 
244.) 


753. L. curyorus McKay. 

Body very robust, compressed; form nearly oval; dorsal outline 
more convex than ventral; profile steep, convex. Mouth oblique, 
small; maxillary reaching front of eye. Outer teeth stronger than 
others; teeth on front of palatines. Lower pharyngeals with the rather 
long posterior spur turned up, stoutish; the inner angle rounded, soine- 
what obtuse. Teeth stout, very much blunted, not close set; the inner 
considerably stronger and less blunt than the rest. Gill rakers short, 
stout, about eight in number, the inner surface roughened. Maxillary 
with a small but perfectly distinct supplemental bone. Eye very small, 
considerably less than length of snout. Scales on cheeks in 6-7 rows. 
Opercular flap nearly as long as snout, surrounded by a very broad, 
paler, membranous margin; scales on the opercle large, in 5 rows. 
Dorsal spines low, the longest as long as from snout to eye; much 
lower than soft rays. Caudal peduncle and fin short and broad; ven- 
trals and pectorals short, reaching vent. Scales on breast larger than 
those on cheeks. Head 33; depth 22. D. X,11; A. III, 10; scales 6- 
43-14, L. 6% inches. Lake Huron; one specimen known. 

(McKay, Proc. U. S. Nat. Mus. 1881, 89.) 


754. L. albudus (Grd.) McKay. 

Body elongate, rather deep mesially. Caudal pedunele rather elon- 
gate. Snout projecting, forming an angle above eye. Mouth wide, 
the lower jaw projecting; maxillary reaching just past front of pupil. 
Eye as long as opercular flap, 44 in head; flap mode rate, broad, with a 
very wide pale edge below and behind. Dorsal spines moderate, as 
long as snout and half of orbit. Five rows of scales on cheek. Lower 
pharyngeal teeth blunt, almost paved. Light olive; uniform in spirits; 
traces of dusky mottlings on last rays of dorsal and anal. Head 24; 
depth 2. D. X,10; A. IIT, 9; scales 6-42-13. L. 5 inches. Florida to 


Bull. Nat. Mus. No. 16——31 
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Texas; not common; like the preceding species, intermediate between 


Lepomis proper and Hupomotis. 


(Bryttus albulus Grd. Proc. Acad. Nat. Sci. Phila. 1857; Girard, U. S. Pac. R. R. 
Surv. x, 19: Bryttus albulus Giinther, i, 259: Xystroplites gilli Jordan, Bull. U. 8S. Nat. 
Mus. x, 24, 1877; McKay, Proc. U. S. Nat Mus. 1881, 89.) 


** Lower pharyngeals broad; pharyngeal teeth paved, subspherical in form, truncate 
above. (upomotis Gill & Jordan.*) 
950. 1. holfrookkd (Cuy. & Val.) McKay. 

Body robust, elevated, the snout rather produced. Eye large, 4 in 
head; maxillary reaching front of orbit. Dorsal fin high, the spines 
about as high as the soft rays; pectoral fins very long. Cheeks with 5 
rows of scales. Gill-rakers rather long, obtuse, strongly toothed. Oper- 
ewlar flap short,broad, with a broad orange margin below and behind. 
No palatine teeth; pharyngeal teeth paved. Dusky olive, silvery be- 
low; throat yellow; fins dark, with yellowish rays; no black dorsal spot. 
Head 32; depth 24. D. X, 12; A. III, 11. L.10 inches. South Caro- 
lina to Florida; abundant. 


(Pomotis holbrooki Cuv. & Val. vii, 466, 1831: Pemotis speciosus Holbr. Journ. Acad. 
Nat. Sci. Phila. 1855, 48: Pomotis microlophus Giinther, i, 264: ? Xystroplites longi:inanus 


Cope, Proce. Amer. Phil. Soc. Phila. 1877, 66: Lupomotis holbrooki Jordan, Proc. U.S. - 


Nat. Mus. ii, 1879, 224.) 


756. L. motatus (Agass.) McKay. 

Body robust, elongate, the snout projecting, the profile scarcely gib- 
bous. Mouth rather wide, oblique, reaching the front of eye. Eye 
rather large. Opercular flap wide and rounded, shorter than in L gib- 
bosus, with a rather wide pale border all around. Scales very large; 
4 rows on cheek. Spines rather high and strong, the longest dorsal 
spine as long as from muzzle past middle of pupil. Soft fins high. 
Gill-rakers short and not very stiff. Pharyngeal teeth paved. Color. 
pale olive, mottled; a faint dorsal spot. Head 3; depth 24; D. X, 11; 
A. UI, 11; scales 4-35-13. L. 8 inches. Illinois to Alabama. 


(Pomotis notatus Ag. Amer. Journ. Sci. Arts, 1854, 302: Hupomotis pallidus Jordan, 
Bull. U. S. Nat. Mus. x, 21, 1877; not Pomotis pallidus Agass. ) 
757. LL. gibbosus (L.) McKay.—Common Sun-fish; Bream; Pumpkin-seed; Sunny. 
Body short and deep, compressed, the profile steep, convex; usually 
an angle above the eye. Head rather small. Mouth small, oblique, 
the maxillary seareely reaching the front of the eye. Dorsal spines 
rather high, as long as eye and snout; the soft rays higher. Pectorals 


*Gill & Jordan, Field and Forest, 1877, ii, 190: type Sparus aureus Walbaum = Perca 


gibbosa L. (ev, well; m@puc, opercle; ovs, ear.) 


a aii i 


84. CENTRARCHID®=—LEPOMIS. A883 


long. Seales large; 4 rows on cheek. Pharyngeal teeth all truncate, 
paved. Color greenish-olive above, shaded with bluish, the sides spot- 
ted and blotched with orange; belly orange-yellow; cheeks orange, 
with blue wavy streaks; lower fins orange, upper bluish and orange- 
spotted. Opercular flap rather small, the lower posterior part always 
bright scarlet, a mark which distinguishes this species when adult at 
once from all our other high-colored sun-fishes. Head 34; depth2. D. 
X, 11; A. IIT, 10; Lat. 1.47. L.8 inches. Great Lake region to Maine 
and southward to Florida, east of the Alleghanies; found only in the 
northern parts of the Mississippi Valley. One of our most abundant 
and familiar fishes. 

(Perca gibbosa L. Syst. Nat. ed. xi, 293, 1760 (after Perca fluviatilis gibbosa, ventre 
luteo, of Catesby): Sparus aureus Walb., Artedi, Pisce. 1792, 290 (after ‘‘Goldfisch” 
of Schipff): Pomotis vulgaris Cuv. & Val. iii, 91, 1829: Morone maculata Mitchill, Re- 
port, in part, Fish. N. Y. 1814, 18: Pomotis vulgaris Holbr. Ichth. 8. Car. 8: Pomotis 


vulgaris Storer, Fish. Mass. 12: Pomotis auritus Giinther, i, 261: Eupomotis aureus Jor- 
dan, Man. Vert. 241.) 


758. L. lirus McKay. 

“This species resembles P. incisor (L. pallidus) in the outline of the 
body, the nature and coloration of the scales, and in the size and form 
of the fins, but it differs greatly from it by its large mouth, the free 
extremity of the upper jaws reaching the vertical line of the middle of 
the eye, by the presence of teeth upon the palate, and by the ventral 
fins being placed immediately under the pectorals. The black oper- 
cular appendage, which is very short, has a narrow orange border be- 
hind; there is a black spot at the base of the posterior rays of the 
dorsal; both dorsal and anal are marked by one or two dark stripes; 
the caudal is crossed by several dotted vertical lines; there are eight 
or nine dusky bars across the sides between the head and tail. This 
species bears the same relation to Pomotis that Pomoxis bears to the 
true Centrarchus in the size of the mouth and the form of the body, 
and I have no doubt it will some day become the type of a distinct 
genus.” (Agassiz.) Tennessee River, at Huntsville, Ala. We are 
informed by Professor Bliss that the types of this species have the 
pharyngeals paved. 


(Pomotis pallidus Agassiz, Amer. Journ. Sci. Arts, 1854, 303, not Labrus pallidus 
Mitch.; McKay, Proc. U. 8. Nat. Mus. 1881, 89.) 
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251.—_MICROPTERUWS Lacépéde. 
Black Bass. 


(Wuro and Grystes Cuvier and Valenciennes: Calliurus, Dioplites, Lepomis, etc., Rafin- 
esque. ) 
(Lacépéde, Hist. Nat. Poiss. iv, 325, 1802: type Micropterus dolomieu Lac.) 

Body elongate-ovate, compressed, the back not much elevated. Head 
oblong-conic. Mouth very large, oblique, the broad maxillary reaching 
nearly to or beyond the posterior margin of the eye, its supplemental bone 
well developed. Lower jaw prominent. Teeth on jaws, vomer, and pala- 
tines; usually none on the tongue. Preopercle entire; operculum end- 
ing in two flat points, without cartilaginous flap. Branchiostegals nor- 
mally 6. Seales rather small, weakly ctenoid. Lateral line continuous. 
Dorsal fin divided by a deep notch, the spines low and rather feeble, 10 
in number; anal spines 3; the anal fin much smaller than the dorsal; 
caudal fin emarginate. Size large. Two species, among the most im- 
portant of American “ game-fishes.” (zpos, Small; zrepoy, fin; the dor- 
sal fin in the typical specimen having been injured, its posterior rays, 
detached and bitten off short, were taken by Lacépéde for a separate fin.) 


a. Mouth very large, the maxillary in the adult extending beyond the orbit; scales 
rather large, 65-70 in the lateral line; 7-8 series above lateral line. 


759. MI. salmoides (Lac.) Henshall.—Zarge-mouthed Black Bass; Oswego Bass ; 
Green Bass; Bayou Bass. 

Body ovate-fusiform, becoming deeper with age, moderately com- 
pressed. Head large. Mouth very wide, the maxillary in the adult 
reaching beyond the eye; in the young shorter. Scales on the cheek 
in about 10 rows; scales on the trunk comparatively large. Lingual 
teeth sometimes present. Dorsal fin very deeply notched. Colora- 
tion of the young dark-green above; sides and below greenish-silvery ; 
a blackish stripe along the sides from opercle to the middle of the 
caudal fin; three dark oblique stripes across the cheeks and opercles; 
below and above the lateral band some dark spots; caudal fin pale at 
base, then blackish, whitish at tip; belly white. As the fish grows 
older the black lateral band breaks up and grows fainter, and the color 
becomes more and more of a uniform pale dull green, the back being 
darker; a dark opercular blotch usually present. Head 34; depth 3. 
D. X, 13; A. III, 11; scales 8-68-16. L. 1-2 feet. Rivers of the 
United States, from the Great Lakes and Red River of the North 
to Florida and Texas; everywhere abundant, preferring lakes, bayous, 
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and sluggish waters. It'grows to a iarger size than the next species, 
and is readily distinguished by its coloration and the larger mouth and 
larger scales. Both species vary much with different waters. 

(Labrus salmoides Lacépéde, Hist. Nat. Poiss. iv, 716, 1802: Lepomis pallida Raf. 
Ichth. Oh. 30, 1820; Jordan, Ann. Lye. Nat. Hist. xi, 314, 1877: Cichla floridana Le 
Sueur, Journ. Acad. Nat. Sci. Phila. 1822, 220: Huro nigricans C. & V. ii, 124: Huro 
nigricans Giinther, i, 255: Micropterus nigricans Gill, Proc. Amer, Assoc. Adv. Sci. 1873, 
70 (and of most late writers): Dioplites nuecensis Grd. U. S. Mex. Bound. Ichth. 3: 
Micropterus salmoides Henshall, Book of the Black Bass, 1881, 110.) 


ad. Mouth smaller, the maxillary in the adult not extending beyond orbit; scales 


~ 


smaller, 72-75 in the lateral line; 10-12 series above the lateral line. 
760. Wi. dolomiem Lac.—Small-mouthed Black Bass. 

Body ovate-fusiform, becoming deeper with age. Head large. Mouth 
large, but smaller than in J. salmoides, the maxillary ending consider- 
ably in front of the hinder margin of the orbit. Seales on the cheek 
minute, in about 17 rows; scales on the trunk comparatively small. 
Dorsal fin deeply notched, but less so than in J. salmoides, the ninth 
spine being about half as long as the longest, and not much shorter than 
the tenth. Coloration quite variable, the young dull golden green, with 
bronze lustre; darker spots along the sides, which tend to form short 
vertical bars, but never a dark lateral band; 3 bronze bands radiating 
from eye across cheeks and opercles; a dusky spot on point of opercu- 
lum; belly white; caudal fin yellowish at base, then black, with white 
tips; dorsal with bronze spots, its edge dusky. In some waters the fin- 
markings are obsolete, but usually they are very conspicuous in the 
young. Southern specimens usually have the scales of the lower part 
of the sides with faint dark streaks; adult specimens have all these 
marks more or less wholly obliterated, and become ultimately of ‘a uni- 
form dead- green, without silvery lustre. Head 35; depth 34. D. X, 13; 
‘A. III, 10 or 11; scales 11-74-17. Rivers of the United States, from 
the Great Lake region to South Carolina and Arkansas; abundant, 
frequenting running streams, and preferring clear and cool waters; its 
southern limit is bounded by the presence of such waters. As a game 
fish this species is usually more highly valued than its congener.* 

(Lacépéde, Hist. Nat. Poiss, iv, 325, 1802; Henshall, Book of the Black Bass, 1881, 
84: Bodianus achigan Raf. Amer. Monthly Mag. & Crit. Rev. ii, 120, 1817: Grystes 
salmoides C. & VY. ili, 54: Grystes salmonoides Giinther, i, 252: Micropterus salmoides 
Gill, Proc. Amer. Assoc. Ady. Sci. 1873, 67, and of many American writers: Calliurus 


punctulatus Raf. Ichth. Oh. 26: Grystes fasciatus Giinther, i, 258: Centrarchus obscurus 
Giinther, i, 258.) 


*Both this species and the preceding are popularly known in the Southern States 
by the grossly erroneous name of ‘‘ Trout.” 
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Famiry LX XX V.—PERCID 2. 


(The Perches.) 


Body more or less elongate, terete or compressed, covered more or less 
completely with rather small, ctenoid, adherent scales. Lateral line 
usually present, not extending on the caudal fin. . Mouth terminal or 
inferior, small or large, the premaxillaries protractile or not; maxillaries 
large or small, without distinct supplemental bone. Jaws, vomer, and 
palatines with bands of teeth, which are usually villiform, but some- 
times mixed with canines; occasionally the teeth on the vomer or pala- 
tines are absent. Head naked, or more or less scaly ; preopercle entire 
or serrate; opercles usually ending in a flat spine. Branchiostegals 6 
or 7. Gills 4, a slit behind the fourth ; gill-membranes free or connected, 
not joined to the isthmus; gill-rakers slender, toothed ; pseudobranchie 
small, or glandular and concealed, or altogether wanting ; lower pharyn- 
geals separate, with sharp teeth. Fins generally large; two dorsals, 
the first of 6 to 15 spines; anal fin with one or two spines (three in 
Percichthys, a fresh-water genus from Chili). Ventrals thoracic, I, 5; 
pectorals often very large; caudal lunate, truncate or rounded. Anal 
papilla often present. Air bladder small and adherent, often entirely 
wanting. Pyloric ceca few. Vertebree, 30 to 45. 

Genera about 22; species, 90 to 100; inhabitants of the fresh waters 
of cool regions, most of them being American and nearly all belonging 
to the fauna of the United States. The great majority of the species 
belong to the sub-family of Htheostomatine, the Darters, all the species 
of which group are American. They are among the most singular and 
interesting of our fishes. They differ from the typical Percine in their 
small size, bright colors, and large fins, and more technically in the 
rudimentary condition of the pseudobranchie and the air bladder, both 
of which organs are usually inappreciable. The preopercle is unarmed, 
and the number of branchiostegals is six. An anal papilla is likewise 
developed, as in the Gobiide, to which group the Darters bear a consid- 
erable superficial resemblance, which, however, indicates no real affinity. 
The relations of the Darters to the Perches have been aptly expressed 
by Professor S. A. Forbes: 

“Given a supply of certain kinds of food nearly inaccessible to the 
ordinary fish, it is to be expected that some fishes would become 
especially fitted for its utilization. Thus the F'theostomatine: as a group 
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are explained in a word by the hypothesis of the progressive adapta- 
tion of the young of certain Percid@ to a peculiar place of refuge and a 
peculiarly situated food supply. Perhaps we may without violence call 
these the mountaineers among fishes. Forced from the populous and 
fertile valleys of the river beds and lake bottoms, they have taken 
refuge from their enemies in the rocky highlands, where the free waters 
play in ceaseless torrents, and there they have wrested from stubborn 
nature a meager living. Although diminished in size by their constant 
struggle with the elements, they have developed an activity and hardi- 
hood, a vigor of life and a glow of high color almost unknown among 
the easier livers of the lower lands. * * * Notwithstanding their 
trivial size, they do not seem to be dwarfed so much as concentrated 
fishes.” (Am. Nat. 1880, October, pp. 697-702.) 

The colors of the Htheostomatine are usually very brilliant, species of 
Pacilich thys, Nothonotus, and Diplesium being among the most brilliantly 
colored fishes known; the sexual differences are often great, the females 
being as arule dull in color and more speckled or barred than the males. 
Most of them prefer clear running water, where they lie on the bottom 
concealed under stones, darting, when frightened or hungry, with great 
velocity, for a short distance, by a powerful movement of the fan-shaped 
pectorals, then stopping as suddenly. They rarely use the caudal fin 
in swimming, and they are seldom seen moving or floating freely in the 
water like most fishes. When at rest, they sapport themselves on their 
expanded ventrals and anal fin. All of them can turn the head from 
side to side, and they frequently lie with the head in a curved position 
or partly on one side of the body. The species of Ammocrypte and 
perhaps some of the others prefer a sandy bottom, where, by a sudden 
plunge, the fish buries itself in the sand and remains quiescent for 
hours at a time, with only its eyes and snout visible. The others lurk 
in stony places, under rocks and weeds. Although more than usually 
tenacious of vitality, the Darters, from their bottom life, are the first 
to be disturbed by impurities in the water. All the Darters are ear- 
nivorous, feeding chiefly on the larvie of Diptera, and in their way vora- 
cious. All are of small size; the largest (Percina) reaches a length of 8 
inches, while the smallest (Jicroperca) is probably the smallest spiny- 
rayed fish known, barely attaining the length of an inch and a half. 
They are of too small size to be used for food, although, according to 
Rafinesque, “they are good to eat, fried.” 

The Percine are represented in America by two genera, and in Europe 
by the same two and three others—Acerina, Percarina, and Aspro—the 
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latter bearing a strong external resemblance to the Etheostomatina, and 
serving as a connecting link between them and the more typical forms. 


(Percide part, Giinther, i, 58-78; genera Perca, Lucioperca, Pileoma, Bolcosoma, Ace- 
rina, Percarina, Aspro, Percichthys, and Percilia.) 


* Anal spines one or two. 
a. Pseudobranchix imperfect or wanting; preopercle entire; branchiostegals 6. (Zthe- 


ostomatina. ) 
b. Premaxillaries protractile. 


c. Body extremely elongate, subcylindrical, translucent, the belly at least naked; 
lateral line complete; gill-membranes broadly united. 
d. Anal spine single; anal fin nearly as large as second dorsal. 
hee AMMOCRYPTA, 252. 
dd Analispinessworanaletin« smal eae eee eee ea eee eee IoA, 253. 
ce. Body less elongate, opaque, chiefly scaled. 
e. Anal spine obscure, normally single. 
f. Lateral line complete, or wanting on a few scales only-. BOLEOSOMA, 254. 
Jj Wateral dineancomplete:easseres. ss. 4-22 ees VAILLANTIA, 250. 
ee. Anal spines two, the first commonly the longer. 
g. Gill-membranes more or less broadly united; belly with ordinary scales. 


oeMaxilarybonemormalies --j.5 32s meee ee eee ULOCENTRA, 256. 

hh. Maxillary adnate to the preorbital....--...... ---- DIPLESIUM, 257. 
gg. Gill-membranes scarcely connected. 

i. Belly with enlarged caducous plates -....----- COTTOGASTER, 258, 

ii. Belly without enlarged caducous piates .......--- IMosroMa, 259. 


bb. Premaxillaries not protractile. 
j. Lateral line complete. 
k. Ventral line with a series of enlarged, spinous, caducous scales 
or (if these are fallen) a naked strip. 
l. Mouthsmall, inferior, beneatha pig-like snout ..PERCINA, 260. 
ll. Mouth larger, the snout not projecting beyond it. 


ALVORDIUS, 261. 
kk. Ventral line without caducous scales. 


m. Gill-nembranes scarcely connected. 
n. Anal fin larger than second dorsal.. HADROPTERUS, 2682. 
an. Anal fin smaller than second dorsal. .NOTHONOTUS, 263. 
mm. Gill-membranes broadly connected -..NANOSTOMA, 204. 
jj. Lateral line present, incomplete. 

o. Gill-membranes broadly united .... ETHEOSTOMA, 265. 

oo. Gill: membranes separate or nearly so. 
PECILICHTHYS, 266. 


ij luateralylinelohsoleteyess> sess sees ees == MICROPERCA, 267. 
aa. Pseudobranchiz well developed; preopercle serrate; branchiostegals7. (/ ercine.) 
p. Canine teeth none; body oblong. -.----- PERCA, 258. 


pp. Canine teeth in jaws and palatines; body elungate. 
STIZOSTEDIUM, 269. 
252.—AMMCCRYPTA Jordan. 
Sand Darters. 
(* Pleurolepis Agassiz; not Pleurolepis Egerton, a genus of extinct Ganoids.) 
(Jordan, Bull. U. S. Nat. Mus. x, 6, 1877: type Ammocrypta beani Jordan.) 
Body slender and elongate, sub-cylindrical; pellucid in life. Head 


* Avassiz, Bull. Mus, Comp. Zodl. i, 5, 1863: type Etheostoma pellucidum Baird MSS. 
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slender. Mouth rather wide, terminal, horizontal, the lower jaw in- 
cluded; premaxillaries very protractile; teeth on the vomer. Scales 
thin, ctenoid, little imbricated, present along the region of the lateral 
line and on the tail, sometimes wanting on the back or belly ; lateral line 
complete. Head scaly or naked; no ventral plates;.the belly naked. 
Gill-membranes considerably united, forming an angle at their junction. 
Dorsal fins moderate, about equal to the anal fin and to each other; 
dorsal with about ten spines; anal spine single, weak. Vertebrae 22 
+ 22 (A. pellucida). Darters of moderate or rather large size, inhabi- 
ting the sandy bottoms of clear streams, where they bury themselves 
entirely excepting the eyes and snout. Coloration translucent, with 
bright reflections. (ayyo-, sand; zpuzzos, concealed.) 


a. Cheeks and opercles naked; body imperfectly scaled. 


761. A. beami Jordan. 

Body greatly elongated, sub-cylindrical, transparent. Head rather 
large, heavier than in A. pellucida. Mouth rather wide, nearly termi- 
nal; the upper jaw somewhat the longer; outer teeth strong, hooked. 
Opercular spine obsolete. Head entirely naked. Body naked, except 
the caudal peduncle, which is sparsely covered with thin, imbedded 
scales, and a series of rather large scales along the sides, on which the 
lateral line runs. Dorsal fins high, wide apart, about equal in height to 
the anal fin and to each other; caudal fin emarginate. Color trans- 
lucent, without bars or spots, the lateral line shining-golden in life. 
Spinous dorsal with a large black spot on the membrane anteriorly, 
another near the middle, and some small ones behind; other fins with 
their membranes dusted with dark points. Head 33; depth 74. D. X- 


z 
a 


10; A.1,9; Lat. 1.65. L.24inches. Louisiana and Mississippi. 


(Ammocrynta beanii Jordan, Bull. U. 8S. Nat. Mus. x, 5, 1877: Ammocrypta gelida Hay, 
Proc. U. S. Nat. Mus. 1880, 490—apparently the young; the size smaller and the fins 
lower.) 


aa. Cheeks and opercles scaly. 
762. A. pellucida (Baird) J. & G.—Sand Darter. 

Translucent; scales with fine black dots; a series of small, squarish 
olive or bluish blotches along the back and another along each side; 
lateral spots connected by a gilt band. Body slender; head stout. 
Cheeks, opercles, and temporal region scaled; the scales imbedded and 
more or less cycloid. Neck above thinly scaled or naked ; scales of body 
not very rough, those along lateral line and caudal peduncle most 
closely imbricated; belly entirely naked ; opercle ending in a short, flat 


A490 CONTRIBUTIONS TO NORTH AMERICAN ICHTHYOLOGY—IV. 


spine. Maxillary barely reaching to opposite the large eye; eyes high 
up, separated by a narrow, grooved space. Pectorals short, reaching 
tips of ventrals, half way to vent. Head 44; depth 7. D. X-10; A. 
I, 8; Lat. 1. about 75, about 6 series of scales above it. L. 3 inches. 
Ohio valley and northwestward ; abounding in clear sandy streams ; one 
of the most interesting of our fishes. 

(Ltheostoma pellucidum Baird MSS.: Pleurolepis pellucidus Agassiz, Bull. Mus. Comp. 
Zool. i, 5, 1863: Pleurolepis pellucidus Vaillant, Recherches sur Etheostom. in Nouy. 
Archiv. Mus. 1874, 158: Pleurolepis pellucidus Jordan, Man. Vert. ed. 2, 219: Pleurolepis 
pellucidus Jordan & Copeland, Amer. Nat. 1877, 86.) 

763. A. aspreiia Jordan. 

Head long, rather slender. Eyes very large, high up and very close 
together. Mouth not large, sub-terminal, horizontal. Cheeks and oper- 
cles with pectinated scales. Opercular spine well developed. Squama- 
tion much more complete than in A. pellucida, the scales small and 
quite rough, largest posteriorly. Throat and belly naked, the space 
between the ventral fins scaled. Back of neck scaly. Fins large, the 
dorsals well separated ; the spinous high, highest in front; second dor- 
sal smaller, smaller than anal; anal spine high, flexible; caudal lunate. 
Coloration clear olivaceous, sides with 8 to 10 dark squarish blotches, 
quite small and far apart; a blackish shade forward from eye, and a 
dusky shade across opercle. Said to present in life ‘almost all the 
colors of the rainbow.” Head 41; depth 8. D.IX-10; A. 1,8; Lat. 1. 
98, ten series above the lateral line. L.4 inches. Illinois to Alabama, 
in sandy streams; a much larger and rougher species than the preceding. 

(Pleurolepis asprellus Jordan, Bull. Ills. Lab. Nat. Hist. 2, 38, 1875: Pleurolepis as- 
prellus Jordan, Man. Vert. ed. 2, 404.) 

233.—HOA Jordan & Brayton. 
(Jordan & Brayton, Bull. U. S. Nat. Mus. xii, 88, 1878: type Pacilichthys vitreus Cope.) 

This genus differs from Ammocrypta chiefly in the presence of two well- 
developed spines in the anal fin. The anal fin is proportionately smaller, 
and the scales are larger and rougher, more fully covering the body. 
The squamation of the head is more complete than in any other genus. 


Species slender, translucent in life. (fos, an arrow or dart. 
9 ? 


764. I. vitrea (Cope) J. & B. 

Form of Ammocrypta. Head slender, acuminate; mouth not very 
small; temporal region scaled; cheeks and opercles covered with large, 
imbricated, very roughly ctenoid scales, these scales extending forward 
to the maxillary and backward to edge of opercle and on subopercile; 
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the feeble opercular spine is almost hidden by them. Middle and lower 
part of the sides of the body covered with large, imbricated, very rough 
scales, these less closely set below; breast naked; behind the ventrals 
the middle line of the belly with some small scales, behind which is a 
naked space bounded by small imbedded scales, and extending as far 
as the vent; back from middle of first dorsal forward naked, posteriorly 
more or less scaly. Fins low and small, the second dorsal larger than 
the first or the anal; the spines slender; anal spines short; pectoral 
fins long and narrow. Translucent, with small dark spots on back and 
sides, besides finer specklings ; fins plain. Head 4$; depth 7. D. VII 
to IX-11 to 13; A. II, 6 to 8; Lat. 1. 60. L. 2 inches. Neuse River, 
North Carolina; locally abundant. 


(Pecilichthys vitreus Cope, Proc. Amer. Philos. Soc. Phila. 1870, 263; Jordan & 
Brayton, Bull. U. S. Nat. Mus. xii, 82, 1878.) 


254._BOLEOSOMA Dekay. 


Tessellated Darters. 
(Arlina and Estrella Grd.) 


(DeKay, New York Fauna Fish. 1842, 20: type Boleosoma tessellatum DeKay = Etheos- 
toma olmstedi Storer.) 

Body moderately elongate, fusiform, not translucent. Head small, 
narrowed forwards, the profile convex. Mouth small, horizontal, the 
lower jaw included; premaxillaries protractile. Maxillary not adnate 
to preorbital. Vomerine teeth present. Scaleslarge. Lateral line con- 
tinuous (rarely wanting on two or three scales). Belly with ordinary 
seales. Gill-membranes narrowly connected. Dorsal spines 7-10, slen- 
der; soft dorsal much larger than anal; anal normally with a single, 
short, slender spine, the first soft ray simple, but articulate. Vertebra 
(B. nigrum) 17 + 20. Coloration olivaceous and speckled, the males 
blackish in spring. Size small. (fodcs, a dart; sda, body.) 

a. Dorsal spines normally 9. 
b. Cheeks scaly; second dorsal with 13 or 14 rays--..-.....---.--.--------- olmstedi. 


bb. Cheeks and breast normally naked (occasionally fully sealed). 
c. Body fusiform, with slender caudal peduncle; fins moderate; second dorsal 


with 11 or 12 rays; lateral line usually not quite complete....--. -.--nigrum. 

ce. Body robust, compressed; fins very high. 
d. Second dorsal with 13 rays; lateral line with about 40 scales....-.-. effulgens. 
dd. Second dorsal with 10 rays; lateral line about 35..............---- verillare. 


MOMUIOLA AINA INLES) (10) sanetan en te kacenclnnem oc ss ce ct dele ine dacicicecc es coe 2 =. @SOPUB, 
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a. Dorsal spines normally 9. 
b. Cheeks scaly; second dorsal with 13 or 14 rays. 


765. B. olumstedi (Storer) Agassiz. 

Body slender, little compressed, with long caudal peduncle. Head 
slender, rather pointed. Cheeks and opercles scaly; space before dor- 
sal naked; breast naked. Fins very high, pectorals reaching past tips 
of ventrals. Coloration olivaceous, tessellated above; sides with 
blotches and zigzag markings; fins speckled or somewhat barred ; 
head not speckled, dusky in males; usually a black stripe forward trom 
the eye and another downward. Head 4; depth 54. D. TX-14; A. I, 
9; Lat.1. 50. L. 34 inches. Great Lakes to Georgia and Massachu- 
setts; the commonest eastern species. A southern form, var. macula- 
ticeps, has the cheeks scaly above only, and is more speckled; var. atro- 
maculatum, found eastward, has the breast closely scaled. 


(Etheostoma olmstedi Storer, Bost. Journ. Nat. Hist. 1842, 61: Boleosoma tessellatum 
DeKay, New York Fauna Fish. 1842, 20; Agassiz, Lake Superior, 299; Giinther, i, 77; 
Cope, Journ. Acad. Nat. Sci. Phila. 1868, 1213; Vaillant, 1. c.79: Boleosoma maculaticeps 
Cope, Proce. Amer. Philos. Soc. 1870, 269: Estrella atromaculata Girard, Proc. Acad. 
Nat. Sci. Phila. 1859, 66.) 


bb. Cheeks and breast (normally) naked. 
d. Body fusiform, with slender caudal peduncle; fins moderate; second dorsal 
with 11 or 12 rays; lateral line usually not quite conrplete. 
766. B. mizrurm (Raf.) Jor.—Johnny Darter. 

Body fusiform, slender. Head conical, moderate, the snout some- 
what decurved. Mouth small, lower jaw included. Cheeks and breast 
naked (specimens occasionally found with these regions closely scaly) ; 
opercles scaly; space before dorsal mostly sealed. Fins high, but 
smaller and lower than in the other species. Coloration pale oliva- 
ceous; back much tessellated with brown; sides with numerous small 
W-shaped blotches; head speckled above, mostly black in the males; 
a black line forward from eye, and sometimes a line downward also; 
fins barred; males in the spring blackish anteriorly, sometimes almost 
entirely black. Tubes of the lateral line obsolete on the last 4 or 5 
scales. Head 44; depth 5. D. IX-12; A. I, 8; scales 5-51-9. L. 24 
inches. Ohio Valley, Great Lake region, and Upper Mississippi; very 
abundant where found. It perhaps varies into Bb. olmstedi, but may be 
distinguished, as far as we have seen, by the shorter dorsal. 


(Etheostoma nigra Raf. Ichth. Oh. 1820, 37: Boleosoma maculatum Agassiz, Lake Su- 
perior, 1850, 305: Boleosoma brevipinne Cope, Proc. Amer. Philos. Soc. 1870, 268; Giin- 
ther, i, 77: Boleosona mutatum Vaillant, |. c. 88: ? Pecilichthys meswus Cope, Proc. Acad. 
Nat. Sci. Phila. 1864, 232: Boleosoma maculatum Jordan, Man. Vert. ed. 2, 224.) 
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dd. Body robust, compressed; fins very high. 
e. Second dorsal with 13 rays; lateral line about 40. 


767. B. effuwlgems (Grd.) Cope. 

Body rather slender; caudal peduncle not contracted; opercular spines 
rudimental; muzzle abruptly decurved. Eye 3}? in head. Fins very 
high; caudal very much rounded; ventvals reaching anal; pectorals 
still longer. Color brown, with traces of nine spots on the side; muzzle, 
chin, and spot below the eye black; fins black, the second dorsal and 
caudal with white specks. Head 44; depth 64. D.IX-13; A. II, 8; 
seales 5-40-6. LL. 24 inches. Maryland to North Carolina. (Cope.) 


(Arlina effulgens Girard, Proc. Acad. Nat. Sci. Phila. 1859, 64; Cope, Proc. Am. 
Philos. Soc. 1870, 269.) 


ee. Second dorsal with 10 rays; lat. 1. about 35. 
768. KB. vexiliare Jordan. 

Body rather short and stout; caudal peduncle not contracted ; 
opercular spine moderately developed; space in front of dorsal fin 
naked; muzzle moderately decurved; eye moderate. Second dorsal 
very high, higher than long; pectorals and ventrals long, nearly reach- 
ing anal. Coloration olivaceous, the sides with traces of vertical bars; 
first dorsal, ventrals, and anal black; second dorsal and caudal strongly 
barred with pale in fine pattern; head black in the male; lateral line 
complete. Head 4; depth 42. D. VIII-10; A. I, 7; scales 4-35-6. 
L. 24 inches. Rappahannock River, Warrenton, Va.; a single speci- 
men known. 

(Jordan, Proc. U. 8. Nat. Mus. 1880, 237.) 
aa. Dorsal spines 7. 

769. EB. sesopus Cope. 

Body stout, the back rather elevated; the caudal peduncle somewhat 
contracted; muzzle somewhat decurved; mouth terminal. Dorsal fins 
much elevated. Color light brown, with six small dark dorsal spots, 
and ten similar small spots along the dorsal line; a bar around muzzle 
and one below eye. D. VII-14; A. 10; scales 5-47-8. L. 24 inches. 
Loyalsoe Creek, a tributary of Allegheny River. (Cope.) One speci- 
men known, perhaps an accidental variation. 

(Cope, Proc. Am. Philos. Soc. Phila. 1870, 270.) 


255.—VATLLANTWHA Jordan. 
(Jordan, Bull, U.S Nat. Mus. xii, 89, 1878; type Bolecosoma camurum Forbes. ) 
This genus agrees with Boleosoma in all respects, except that the 
lateral line is incomplete, usually ceasing near the middle of the body. 
(To Léon Vaillant, author of an excellent monograph of these fishes.) 
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770. V. camura (Forbes) Jor. 

Body slender, elongate, with long caudal peduncle. Back somewhat 
elevated. Head small, rather slender, the snout shorter than eye, 
strongly decurved. Mouth inferior, horizontal, small, the maxiliary 
extending to the middle of the eye. Gill-membranes little connected. 
Cheeks, opercles, and breast closely covered with rather large scales; 
median line of neck naked; opercular spine strong; scales moderate; 
lateral line quite short, nearly straight, reaching to the middle of the 
sp:nous dorsal, developed on 20 to 30 scales. Fins small, the dorsals 
well apart; first dorsal larger than the second, which is larger than the 
small anal. Coloration as in Boleosoma, olivaceous, the back spotted 
and tessellated; sides with about ten irregular spots; a dark spot on 
opercles. Head spotty above; a black line across the muzzle; no bar 
below eye; dorsals and caudal fin finely barred. Head 44; depth 54. 
D. X-10; A. 1,8; seales 5-56-10. L. 24 inches. Rivers of Illinois. 

( Boleosoma camura Forbes, Bull. Ils. Lab. Nat. Hist. ii, 40, 1878.) 

77. V. chioresema Hay. 

Body slender, compressed, the dorsal region much arched. Caudal 
peduncle long and slender, the body abruptly contracted at the vent. 
Head small, convex in profile. Cheeks and opercles scaled. Breast 
scaled ornaked. Dorsals separated by a distance equal to half the head, 
about equal to each other, larger than the anal. Lateral line developed 
on 4 to 20 seales. Greenish yellow, with many blotches and zigzag 
markings of brown; a row of about 10 of these blotches along each side, 
most distinct on caudal peduncle; about 8 square brown dorsal spots. 
Top of head, opercular spot, and subocular spot, black. A black streak 
from eye to snout. Head 44; depth 54. D.IX-11; A.I, 7 or I, 8; Lat. 
1 50 to 60. L. 2 inches. Eastern Mississippi; apparently not different 
from the preceding. 

(Hay, Proc. U.S Nat. Mus. 1880, 495.) 


256.—ULOCENTRA Jordan. 


(Jordan, Man. Vert. E. U.S. ed. 2, 223, 1878; type Arlina atripinnis Jor.) 

Body moderately elongate, little compressed. Head short, thick, with 
tumid cheeks. Mouth small, horizontal, the lower jaw included. Pre- 
maxillaries protractile, little movable; maxillary movable, not joined to 
the preorbital except at its root; vomerine teeth present, small. Gill- 
membranes more or less broadly connected. Scales moderate. No ven- 
tral plates. Lateral line complete or incomplete. First dorsal with 12 
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spines ; anal smaller than second dorsal, with two well-developed spines, 
the first the longer. Small species, rather brightly colored. (ovdos, com- 
plete; z:yzpov, spine; the development of the anal spines distinguishing 
it from Boleosoma.) 


a. Lateral line incomplete. 


772. U. philox (Cope) J. & G. 

Vermillion red, with faint small brown dorsal spots; a series of similar 
blue spots along the lateral line. Spinous dorsal with a dark blue bor- 
der; second dorsal with a dark shade; caudal eross-barred. Body rather 
stout. Head compressed. Mouth terminal, the premaxillaries freely 
protractile ; opercular spine strong. Cheeks and opercles naked. Breast 
and neck sealeless or nearly so. Seales rather large, the belly scaled 
like the sides. Gill-membranes not described. Lateral line straight, 
reaching middle of second dorsal. Anal fin small, other fins large. D, 
X-12; A. II, 5; scales 5-52-8. LL. 2 inches. Trinity River, Texas. (Cope.) 

(Boleosoma phlox Cope, Bull. U.S. Nat. Mus. xvii, 30, 1880.) 

773. U. stigma Jordan.—Speck. ' 

Body slender, formed as in Boleosoma. Head narrow and thin, the 
snout somewhat pointed, obliquely truncate in profile. Mouth narrow, 
horizontal, subinferior, its cleft nearly reaching eye; premaxillaries little 
protractile. Lateral line extending to opposite middle of second dorsal. 
Scales rather large. Opercles, cheeks, and neck scaly; breast naked. 
Gill-membranes not very broadly joined; opereular spine sharp. Fins 
rather large; caudal emarginate. Olivaceous, tessellated and speckled 
above; sides with about 8 W-shaped dark green blotches below the lat- 
eral line and various duller ones above; upper parts in the iarger speci- 
mens sprinkled with small orange spots, which are more conspicuous 
after death, when the green has faded. Fins mottled; spinous dorsal 
with a band of orange-red above, and one or two narrow dark ones below 
it. A dark stripe forward and another downward from eye. Head 44; 
depth 5. D. X-12; A. II, 7; scales 5-46-7. L. 24 inches. Georgia to 
Louisiana; rather common in the ponds and streams of the hill country. 

( Boleosoma stigmeum Jordan, Anu. Lyc. Nat. Hist. N. Y. 1876, 311.) 


aa. Lateral line complete. 


774. U. atripimmis Jordan. 

Body rather short, somewhat compressed behind. Head extremely 
short and deep, the snout very short and abruptly rounded, as in Dip- 
lesium. Hye large. Mouth small, with equal jaws. Cheeks and oper- 
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cles scaly ; the cheek scales small and closely set; a triangular series 
of scales on temporal region; throat smooth; neck above closely 
scaly; belly closely scaled. Tins large; spinous dorsal high, the 
second still higher, but smaller than the first, its base about equal to 
the length of the head; dorsal fins contiguous, slightly connected. 
Color olivaceous; head above entirely black; back with 8 dark cross- 
bars; about 11 bar-like blotches, somewhat indistinct, arranged along 
the lateral line; fins chiefly black; membranes of the second dorsal 
and ventral fins entirely black, that of the spinous dorsal with a broad 
black horizontal bar at base, above which are numerous distinct black 
oblique streaks; anal with a broad black bar; caudal and pectoral fins 
largely dusky. Females and young probably paler. Head 43; depth 
41. D. XII-10; A. IL, 7; Lat. 1. (not counted). L. 24 mches. Cum- 
berland River; but one specimen known. 

(Arlina atripinnis Jordan, Bull. U. S. Nat. Mus. 1877, 10; Jordan, Man. Vert. ed. 
2, 223.) 

775. U. Simaotera (Cope) Jordan. 

Body short and rather deep. Head small; the snout very obtuse, as 
blunt as in Diplesium. Cheeks, opercles, and breast scaly. Dorsal fins 
well separated. Back and sides each witha series of quadrate blackish- 
green blotches; belly saffron-color; upper parts sprinkled with red 
spots; first dorsal margined with orange-red; a row of oval red spots 
across the middle of the fin; second dorsal with the membrane chiefly 
blood-red; a black spot on occiput and opercle; a dark stripe downward 
and one forward from eye; caudal fin brown, barred. Head 5; depth 
4, D. X-11; A. II, 7; scales 10-52-12. L.3 inches. Headwaters of 
the Tennessee and Cumberland rivers; an elegant and peculiar species, 
carrying to an extreme the gobioid appearance of these fishes. 


(Hyostoma simoterum Cope, Journ. Acad. Nat. Sci. Phila. 1868, 215: Hyostoma simoterum 
Vaillant Recherches, 100: Diplesium simoterum Jordan, Man. Vert. ed. 2, 223.) 


257.—DIPLESIUM Rafinesque. 
(Hyostoma Agassiz. ) 


(Diplesion Rafinesque, Ichth. Oh. 1229, 37; type Etheostoma blennioides Raf.) 

Body elongate, subterete. Head very short and blunt, with tumid 
cheeks; the profile very convex. Mouth small, inferior, horizontal. Pre- 
maxillaries protractile, little movable, joined to the forehead mesially 
by a slight frenum; maxillary not protractile, adnate for most of its 
length to the fleshy skin of the preorbital; lower jaw very short; teeth 
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in jaws strong; no teeth on vomer or palatines. Gill-membranes broadly 
connected. Seales moderate, rough. Lateral line complete ; no enlarged 
ventral plates. Dorsal fins large, the spinous dorsal longer and lower 
than the second, of about 13 spines; anal smaller than second dorsal 
with 2 strong spines. Vertebrie (D. blennioides) 19 +22. Coloration 
largely green. (d:s, two; zA2ocov, near; dorsal fin nearly divided in two.) 


776. D. biennioides (Raf.) Jor.—Green-sided Darter. 

Body stout, elongate, little compressed; profile very convex. Eyes 
large, high up and close together; a longitudinal furrow between the 
eyes. Mouth small, horizontal, quite inferior; upper jaw concealed in a 
furrow under the snout. Scales moderate; those on the belly large, not 
caducous; cheeks with fine scales; opercles with large ones; neck scaly; 
chest naked. Anal papilla very large. Anal spines strong; caudal fin 
emarginate ; lower rays of the pectorals, and the rays of the ventralsand 
anal enlarged and fleshy in the males. Color olive green, tessellated 
above; sides with about eight double transverse bars, each pair form- 
ing a Y-shaped figure; these ure sometimes joined above, forming a sort 
of wavy lateral band; in life these markings are of a clear deep green; 
sides sprinkled with orange dots; head with olive stripes and the usual 
dark bars; first dorsal dark orange brown at base, blue above, becoming 
pale at tip; second dorsal and anal of a rich blue green, with some red- 
dish; caudal greenish, faintly barred; young and female specimens are 
more or less dull, but the pattern is peculiar. Head 44; depth 43. D. 
XIII-13; A. II, 8; Lat. 1. 65 to 78. L. 3-5 inches. Pennsylvania to 
Kansas, south to Alabama; one of the handsomest and most abundant of 
the Darters. 


(Etheostoma blennioides Raf. Journ. de Physique, 1819, 419: Pileoma cymatogramma 
Abbott, Proc. Acad, Nat. Sci. Phila, 1860, 327: Hyostoma cymatoyrammum Vaillant, 
1, c. 102; Jordan, Man. Vert. 222: Hyostoma blennioperca Cope (Journ. Acad. Nat. Sci. 
Phila. 1862, 214) isa form larger than usual and with rather smaller scales: Hyostoma 
newmani Agassiz (Am. Journ. Sci. Arts, 1854, 305) is slenderer, with rather larger 
‘scales on the body and on the cheeks, Both grade into the common form.) 


258.—_COTTOGASTER Putnam, 


(Rheocrypta Jordan. ) 


(Putnam, Bull. Mus, Comp. Zo6l. 1863, 5: type Boleosoma tessellatum Thompson, not 
of DeKay.) 


Body rather robust, little compressed. Head moderate, bluntish. 
Mouth small, the lower jaw included; premaxillaries protractile; maxil- 
lary not adherent to the preorbital. Teeth on vomer. Gill-membranes. 
nearly separate. Scales ctenoid; those of the middle line of the belly 

Bull. Nat. Mus. No, 16——32 
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enlarged and spinous, falling off at times, leaving a naked strip; lateral 
line continuous. Dorsal fins large, the second usually smaller than the 
first and smaller than the anal. Anal spines two, strong, the first the 
longer. Size moderate. 

(xorros, sculpin; yacrnp, belly.) 


777. C. copelamdi Jordan. 

Body rather slender and elongate. Head rather large and long, 
somewhat narrowed, resembling that of Boleosoma. Mouth small, hori- 
zontal, subinferior. Eye large, 3} in head. Cheeks naked; opercles 
and neck each with a few scales; throat naked, Ventral plates well 
developed; scales moderate, strongly ctenoid. Color brownish olive; 
a series of rather small, horizontally-oblong, black blotches along the 
lateral line, forming an interrupted lateral band; back tessellated; 
blackish streaks forward and downward from eye; ventral fins dusky 
in the male; vertical fins with dusky specks; a black spot on anterior 
rays of spinous dorsal. Head 41; depth 54. D.XI-10; A.II,9; Lat. 
1.56. L.24inches. White River, Indiana; abundant near Indianapolis. 

(Rheocrypta copelandi Jordan, Bull, U. S. Nat. Mus. X, 9, 1877: Rheocrypta copelands 
Jordan, Man. Vert. 222.) 

778. C. putnami J. & G. (nom. sp. nov.). 

General form of the preceding. Mouth large, the maxillary reaching 
to the pupil. Snout convex. Cheeks naked; opercles closely scaled; 
chest naked; neck above scaly; scales large. Tessellated above; sides 
with ten square blotches, which are small and slightly connected by a 
dusky band; spinous dorsal with a brown median band; second dorsal 
and caudal barred; entral in the males dusky; a dusky stripe down 
ward and one forward from eye. Head 4; depth 6. D. XI-11; A. II, 8; 
Lat. 1. 44. L.3 inches. Lake Champlain. (Described from No. 1314, 
U.S. Nat. Mus.) 

( Boleosoma tessellatum Thompson, Appendix Hist. Vermont, 1553, 31; not of Dekay: 
Cottogaster tessellatus Putnam, Bull. Mus. Comp. Zool. 1863, 5.) 

259.—IMOSTOMA Jordan. 


(Jordan, Proc. Acad. Nat. Sci. Phila. 1877, 49: type Hadropterus shumardi Grd.) 
Body robust. Head large. Mouth comparatively large, horizontal, 
the lower jaw included; premaxillaries protractile; maxillary not adnate 
to preorbital. Belly without eaducous plates. Fins as in Alvordius, the 
anal larger than the second dorsal. (e¢#:, to move; stéya, mouth.) 


779. I. Sshumardi (Grd.) Jordan, 
Body stout, heavy forward, compressed behind. Head broad and 
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thick. Eye large, 3$in head. Mouth large and broad, the lower jaw wide, 
a little shorter than the upper; maxillary reaching to the eye. Cheeks, 
opercles, and neck scaly; chest naked; belly naked anteriorly, scaly for 
a distance in front of the vent; scales rather large. Dorsal fins large, 
the first larger than the second, which is smaller than the anal, though 
- longer; the two dorsal fins well separated; anal fin large, very deep, in 
some specimens (males?) reaching to the caudal; analspines strong, the 
first the larger. Color dark, densely but vaguely blotched with darker ; 
sides with 8-10 obscure blotches, the anterior ones bar-like; a large black 
spot on base of spinous dorsal behind, and a small one in front; second 
dorsal, caudal, and pectorals barred ; a very strong black suborbital bar, 
and a faint dark line along muzzle. Head 32; depth5. D.X-15; A. II, 
11; scales 6-56-11. L.3inches, Wabash, Illinois, and Arkansas Rivers. 

(Hadropterus shumardi Girard, Proc. Acad. Nat. Sci. Phila. 1859, 100; Jordan, Proce. 
Acad. Nat. Sci. Phila. 1877, 49; Jordan, Man. Vert. 222.) 

260.—_PERCINA Haldeman. 


Log Perches. 
(Pileoma DeKay.) 


(Haldeman, Journ. Acad. Nat. Sci. Phila. viii, 330, 1842: type Perca nebulosa Hald. = 
Scicena caprodes Rat.) 


Body elongate, slightly compressed, covered with small ctenoid 
scales. Lateral line continuous; ventral line with enlarged ‘plates, 
which fall off, leaving a naked strip. Head depressed, rather pointed, 
the mouth being small and inferior, overlapped by a tapering, sub- 
truncate, pig-like snout; upper jaw not protractile. Teeth on vomer 
and palatines. Giil-membranes scarcely connected. Dorsal fins well 
separated, the first the larger, of 13-15 spines; the second dorsal rather 
longer than the anal, which has two spines, the first of which is usually 
the shorter. Air-bladder and pseudobranchie present, rudimentary. 
Vertebree (P. caprodes) 19 + 22. General pattern of coloration olivace- 
ous, with dark vertical bands alternately long and short. (A diminu- 
tive of Perca.) 


780. P. caprodes (Raf.) Grd.—Log Perch; Rock-fish; Hog-molly; Hog-fish. 
Body elongate, compressed. Head long and pointed, depressed and 
sloping above. Mouth small, quite inferior, the maxillary not reach- 
ing nearly to the front of the eye. Cheeks, opercles, and neck scaly ; 
chest naked. Fins rather low. Color yellowish-green, with about 15 
transverse dark bands from the back to the belly, these usually alter- 
nating with shorter and fainter ones, which reach about to the lateral 
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line; a black spot at the base of the caudal; fins barred. Head 4; 
depth 6. D. XV-15; A. II, 9; Lat. 1.92. lL. 6-8 inches. Great Lakes 
and streams of the South and West; the largest of the darters. 


(Sciena caprodes Rafinesque, Amer. Month. Mag. 1818, 534: Pileoma semifasciatum 
DeKay, New York Fauna Fish. 1842, 16: Etheostoma caprodes, nebulosa, semifasciata, 
and bimaculata Storer, Synop. Fish. N. A. 270-272; Girard, Proc. Acad. Nat. Sci. Phila. 
1859, 66: Pileoma semifasciatum Giinther, i, 76: Pileoma caprodes Vaillant 1. c. 43; 
Jordan, Man. Vert. 220: Pileoma carbonaria Baird & Girard, Proc. Acad. Nat. Sci. 
Phila. 1853, 387: Pileoma carbonaria Giinther, i, 76: Pileoma carbonaria Girard, 1859, 
10: Percina carbonaria Girard, Proc. Acad. Nat. Sci. Phila. 1859, 67; the latter a 
variety from Texas with the fins mostly higher.) 


Var. manitow Jordan. 

Space in front of spinous dorsal naked; lateral bars short, more or 
less confluent, each one not meeting its fellow of the other side across 
the back; otherwise essentially as in the preceding, with which it inter- 
grades. Chiefly northwestward; abundant in Wisconsin. Examples 
intermediate between caprodes and manitou from Potomac River (Bean ; 


Jouy) and Illinois (Forbes). 
(Percina manitou Jordan, Proc. Acad, Nat. Sci. Phila. 1877, 53.) 


261.—ALVORDIUS Girard. 
Black-sided Darters. 
(Etheostoma Agassiz; not of Rafinesque.) 

(Girard, Proc. Acad. Nat. Sci, Phila. 1859, 68: type Alvordius maculatus Girard. ) 

Body rather elongate, little compressed. Mouth rather wide, ter- 
minal, the lower jaw included, the snout above not protruding beyond 
the premaxillaries, which are not protractile. Teeth on vomer, and 
usually on palatines also. Gillmembranes separate. Scales small, 
ctenoid, covering the body. Belly with a median series of enlarged 
spinous plates, which fall off, leaving a naked strip; sides of head 
sealy or not. Lateral line complete. Fins large, the soft dorsal smaller 
than the spinous or the anal. Anal spines 2; dorsal spines 10-15. 
Vertebree 22 + 22 (A. aspro); 17 + 22 (A. evides). Coloration bright; 
sides with dark blotches. The most active and graceful of the darters. 


(Dedicated to Maj. B. Alvord, who discovered ‘‘Alvordius maculatus” at Fort Gratiot, 
on Lake Huron.) 


a. Vertebre more than 40; dorsal spines 11 to 15; palatine teeth present. (Alvor- 


dius.) 
b. Cheeks, opercles, and ante-dorsal region entirely scaleless; head very long and 
larger Wate TZ -8Os coc bs. b a: ie ted Seppe mele oie slots macrocephalus. 


bb. Cheeks covered with fine scales; opercles with larger ones. 
c. Head very slender, with long acuminate muzzle; jaws nearly equal; space be- 
fore dorsal scaled; lat. 1, 65-70; lateral blotches small, quadrate. 
phoxocephalus. 


cc. Head stouter, with wider muzzle; lower jaw included........ aspro, nevisensis, 
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bbb. Cheeks naked; opercles scaly above only; space before dorsal naked; muzzle 


blunt. 
d. Ventral shields moderate; colors dull, plain--......-...........----crassus. 
‘dd. Ventral shields very large, 4 or 5 times the size of the ordinary scales; colors 
Porn antic erase ee eee ses tes ae cece eel se oaiusis oie nanos see te kerecia cele variatus. 
aa. Vertebre less than 40; dorsal spines 10 or 11; palatine teeth obsolete; males with 
the lower fins tuberculate in spring. (Hricosma Jordan.)..-..evides, fasciatus. 


a. Vertebra more than 40; dorsal spines 11 to15; palatine teeth present. (Alvordius.) 
b. Cheeks and opercles entirely scaleless; head very long and large ; lat. 1. 75 to 80. 


7S. A. macrocephaltius (Cope) Jor. 

Body elongate. Head long and large; mouth rather large, maxillary 
reaching to opposite anterior margin of orbit. Eye shorter than snout, 
43 in head. Ventral shields twice as large as other scales. Head, neck, 
and chest without scales. Color light brown, with a slightly undula- 
ting whitish band from upper angle of opercle to-caudal peduncle; back 
with dark quadrate spots; sides with 9 blackish longitudinal spots, 
alternating with smaller ones; streaks downward and forward from 
eye; vertical fins somewhat barred; spinous dorsal with a median 
blackish band ; head spotted above. Head 35; depth 7. D. XV-13; 
A. II, 11; seales 11-77-15. L.3inches. Ohio Valley; not very common. 


(Etheostoma macrocephalum Cope, Trans. Am. Philos. Soc. 1866, 401; Jordan, Man. 
Vert. ed. 2, 220.) 


bb. Cheeks covered with fine scales; opercles with larger ones. 
c. Head very slender, with long acuminate muzzle; jaws nearly equal; space be- 
fore dorsal scaled; lat. 1. 65 to 70; lateral blotches small, quadrate. 


782. A. phoxocephatus (Nelson) Cope & Jordan. 

Body rather slender, compressed. Head extremely long, narrow and 
tapering, the snout very acuminate. Mouth large, the maxillary reach- 
ing to the eye; the lower jaw unusually narrow and long, scarcely shorter 
than upper. Eye about equal to snout, 44 in head. Cheeks, opercles, 
and neck with small scales; chest naked. Color yellowish brown, some- 
what as in A. aspro, but the lateral spots smaller and more numerous, 
quadrate in form; a small blackish spot at each end of the lateral line. 
Head 4; depth 53. D. XII-13; A. II, 9; scales 12-68-14. L. 4 inches. 
Indiana to Kansas; not common. 


(Etheostoma phoxocephalum Nelson, Bull. Ills. Mus. Nat. Hist. i, 35, 1876; Jordan, 
Man. Vert. Ed. 2d, 221.) 


cc, Head stouter, with wider muzzle; lower jaw included. 


783. A. aspro Cope & Jordan—Black-sided Darter. 

Body rather elongate, fusiform, compressed behind. Head moderately 
elongate, less pointed than in some of the species. Mouth moderate, 
the lower jaw included ; maxillary reaching just past the front of the 
eye. Eye about equal to snout, 4in head. Gillmembranes little con- 
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nected. Lateral line straight, prolonged forwards to theeye. Opercles 
with rather large scales; cheeks covered with very small ones, which 
are scarcely visible; breast naked; neck naked, or more or less scaly; 
body otherwise entirely scaly, the scales small and rough. Straw-yel- 
low or greenish, with dark tessellations and marblings above, and about 7 
large dark blotches along the sides, which are partly confluent, thus form- 
ing a moniliform band; fins barred. Head 4; depth 6. D. XIII to XV— 
12; A. II, 9; scales 9-65-17. Ohio River to the Upper Missouri, chiefly 
northward; one of the most curious and elegant of the darters. Its 
coloration varies much in intensity with differences in surroundings. 
Specimens from the Ohio Valley slenderer than the typical form, with 
narrower head, scaly neck and paler colors, form a slight variety ap- 
proaching A. phoxocephalus. 

(Etheostoma blennioides Kirtland, Bost. Journ. Nat. Hist. 1839, 340—not of Rafinesque: 
Etheostoma blennioides Vaillant, 1. ¢. 57; Cope & Jordan, Proc. Acad. Nat. Sci. Phila. 
1877, 51: Alvordius maculatus Jordan, Man. Vert. ed. 2, 220, probably not of Girard, 
who describes the head as scaleless.) 

784. A. mevisemsis (Cope) Jor. 

‘This is an elongate fish, with muzzle obtuse in profile, as well as wide, 
viewed from above. Cheeks, operculum, and middle dorsal line sealed. 
Ventral line without spinous scales ; one only being present in the syin- 
physis of the ‘coracoids’. Anal fin with base a little shorter than spi- 
nous dorsal; the species may really be a Pecilichthys. First dorsal 
moderately elevated; second, peculiar in spinous ray, well separated 
from the first dorsal. Caudal fin slightly forked. Ground color above 
yellowish, crossed by 9 dark chestnut quadrate spots on the median line, 
which are wider than their interspaces and are connected at their ends 
by an undulate chestnut band. Below the latter a similar longitudinal 
band on the anterior half of the body. Six quadrate black spots on the 
sides, with a small spot between each. A dark band from end of muz- | 
zle to scapula ; below it on operculum, a silver spot. A black bar below 
eye. Belly white. Caudal and second dorsal distinetly, pectoral and 
ventral faintly black barred. A series of black spots along middle of 
first dorsal.” Head 45; depth4#. D. XITI-I, 12; A. I, 8; scales 8-53- 
ll. LL. 3}. (Cope.) Maryland to North Carolina. 


(Hadropterus maculatus* Grd, Proc. Acad. Nat. Sci. Phila. 1859; not Alv. maculatus 
Grd. : Etheosloma nevisense Cope, Proc. Amer. Philos. Soc. Phila. 1870, 251.) 
bbb. Cheeks naked ; opercles scaly above only ; space before dorsal naked ; muzzle blunt. 
d. Ventral shields moderate ; colors dull, plain. < 





*The types of this species, lately examined by us, seem to be identical with A. neri- 
sensis ; cheeks with rather large scales; middle of breast with scales; ventral plates 
large. Scales 7-56-12. D. XIV-12; A. II, 9. Maryland. : 
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785. A. crassus Jordan & Brayton, 

Body stouter and more compressed than in A. aspro. Head stout; 
mouth as in A. aspro, the maxillary reaching front of eye. Outer teeth 
slightly enlarged. Cheeks entirely naked; opercles scaly; breast and 
anterior part of neck scaleless; ventral shields moderate. Coloration 
essentially asin A. aspro, the blotches rather faintand band-like. Depth 
5; heaw 4. D. XI-12; A.II, 8; scales 7-54-7. L.3-4 inches. Rivers 
of North and South Carolina. 


(Etheostoma maculatum var. Cope, Proc. Acad. Nat. Sci. Phila. 1870, 261 (not Hadrop- 
terus maculatus Grd.); Jordan & Brayton, Bull. xii U. 8. Nat. Mus. 1878, 12.) 


dd. Ventral shields very large, 4 or 5 times the size of the ordinary scales; colors 
brilliant. 
786. A. variatus (Kirt.) Jor. 

Body moderately elongate; deeper than in A. aspro. Head rather 
short and stout. Mouth large, the maxillary reaching the eye; lower 
jaw searcely shorter than upper; outer teeth somewhat enlarged. Eyes 
moderate, about as long as snout, 34 in head. Head naked, with the 
exception of a few scales on the upper anterior part of the opercle; 
neck and breast scaleless. Ventral shields larger than in any of the 
other species; four times as large as the other scales, 6 to 8 in number, 
with strong radiating points. Coloration bright olive, the back with 
short brown cross bars; the sides with broad brownish shades; black 
blotch on neck and on opercle; blackish bars downward and forward 
from eye; fins barred, the spinous dorsal with a black band. <Accord- 
ing to Dr. Kirtland, the males are further variegated with blue, green, 
and orange. Head 33; depth 5. D. XII-12; A. Il, 8; scales 7-53-9. 
Ohio and Pennsylvania. 


(Ftheostoma variatum Kirtland, Bost. Journ. Nat. Hist. 1840, 274: Etheostoma pelta- 
um Staufier MSS. Cope, Proc. Acad. Nat. Sci. Phila. 1854, p. 233: ? Alvordius maculatus 
Girard, Proc. Acad. Nat. Sci. Phila. 1859, 68: Etheostoma peltatum Vaillant, 1. c. 61: 
Alvordius peltatus Jordan, 1. c. 220.) 


aa, Vertebrx less than 40; dorsal spines 10 or 11; palatine teeth obsolete; males with 
the lower fins tuberculate in spring. (Lricosma* Jordan.) 
787. A. evides Jordan & Copeland. 

Body moderate, somewhat compressed. Head heavy, the profile 
rather convex. Eye rather large, high, 34 in head. Mouth moderate, 
somewhat oblique, the lower jaw included ; maxillary reaching front of 
eye. Cheeks, neck above, and throat naked; Opereles with rather large 
scales; ventral plates little enlarged. Fins large; second dorsal lower 





“ Ericosma Jordan, Bull. U. S. Nat. Mus. x, 8, 1877: type Alvordius evides Jordan & 
Copeland; (7p, spring-time; xos“eéq@, to adorn.) 
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than anal, but with longer base. Coloration extremely brilliant; dark 
olivaceous above, tessellated with dark ; sides with about 7 broad trans- 
verse bars extending from below the lateral line on one side across the 
back and down the other side; these bars are wider than the eye and 
are connected along the lateral line by a faint black stripe. In the female 
these bars are black and the intervening spaces yellowish. In the male 
the bars are of a dark rich blue-green with metallic lustre; the con- 
necting longitudinal line greenish-bronze; just. above this line is a 
luminous yellowish streak, and above in each of the interspaces between 
the bars is a bright blotch of bronze-red ; entire lower parts of the body 
of a bright clear yellow, which becomes on the under side of the head, 
throat, and branchiostegals a bright orange-red ; blackish green streaks 
downward and forward from eyé; cheeks orange-red, the color of iron 
rust; dorsal fin orange-colored, with a bright bronze edge, a blackish 
spot on the last rays; second dorsal and caudal pale orange; two bright 
yellowish spots at base of caudal; anal bronze, with a blue-black shad- 
ing; ventral fins dark blue-black ; pectorals faintly orange. Males with 
the rays of the ventral and anal fins covered with small corneous tuber- 
cles, exactly as in some Cyprinide. Female and alcoholic specimens 
show little of the bright colors, although the same pattern is preserved. 
The spinous dorsal has a dusky spot on its posterior rays, and the fins 
are destitute of the dark bars found in the other species of Alvordius. 
Head 43; depth 54. D. XI-10; A. II, 8; scales 9-63-9. L. 2-3 inches. 
White River, Indiana; locally abundant; one of the most brilliant of 
fishes. 

(Alvordius evides Jordan & Copeland, Proc.-Acad. Nat. Sci. Phila. 1877, 51: Ericosma 
evides Jordan, Bull. U. S. Nat. Mus. x, 8, 1877.) 

788. A. fasciatus (Grd.) Jor. 

‘‘Tt has the same blennioid aspect as its congener (Alvordius aspro) ; 
the total length of the specimens observed measuring about two inches 
and a quarter, the head entering in it four times and a half. The eye is 
of medium size, subcircular; the diameter being contained 4 times in 
the side of the head. The first dorsal is lower and longer than the 
second, to which it is contiguous. The anal is well developed, rather 
deeper than the second dorsal but shorter upon its base. The caudal 
fin is subtruncated. The ventrals and the pectorals are of moderate 
development, their tips being nearly even. The rays are D. X, 12; A. 
I, 8; the scales are small, deeper than long, posteriorly rounded off and 
minutely pectinated, whilst their anterior margin is truncated, exhibit- 
ing numerous radiating ridges upon the latter section only. Their im- 
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brication takes place after the fashion of the Scienoids; instead of 
longitudinal series, they constitute transverse oblique series. As to the 
coloration, it is but imperfectly preserved. Transverse bands of deep 
chestnut alternate with white or yellowish ones. These bands or fas- 
ciz are better defined below the lateral line than above it, where they 
are sometimes interrupted. The head is brown, with a vertical black 
streak across the orbits. The fins are yellowish, unicolor, except the 
first dorsal, which is margined with black. During life we imagine this 
fish to be one of the prettiest inhabitants of the fresh waters of this 
continent.” (Girard.) Chihuahua River, Mexico. The types of this spe- 
cies are lost, but it is doubtless closely allied to A. evides. 

(Diplesion fasciatus Girard, Proc. Acad. Nat. Sci. Phila. 1859, 161.) 

262._HiADROPTERUS Agassiz. 
(Hypohomus Cope: Plesioperca Vaillant.) 

(Agassiz, Amer. Journ. Sci. Arts, 1854, 305: type Hadropterus nigrofasciatus Ag.) 

This genus differs from Alvordius only in the absence of the caducous 
ventral plates, the belly being covered with persistent scales, similar to 
those on the sides. (ddpés, strong ; ztepdy, fin.) 
a. Anal fin large, not smaller than the second dorsal. 

b. Scales small, more than 75 in the lateral line; body elongate, little compressed ; 
D. XV-15. (Hypohomus* Cope.) 

789. li. aurantiacus (Cope) Jor. 
- Form elongate; caudal peduncle slightly contracted; orbit smaller 
than length of muzzle, 4 in head, excluding the opercular spine; man- 
dibles shorter than muzzle; cheeks and operculum covered with small 
scales; scales very small, covering the ventral line; gular region 
smooth; third dorsal ray longest, fin outline rapidly descending poste- 
riorly; first anal ray below first of second dorsal; caudal fin even. 
Golden-brown above, with a series of small round brown spots nearer to 
the basis of the dorsal fin than the lateral line ; the latter traversed by a 
broad black band, which passes on sides of head around muzzle; below 
bright citron-yellow ; fins unspotted. Head 44; depth 6. D. XV-15; 
A. II, 11; Lat. 1. about 85. L. 43 inches. (Cope.) Headwaters of Ten- 
nessee River. 


(Cottogaster aurantiacus Cope, Journ. Acad. Nat. Sci. Phila. 1869, 211: Hypohomus 
aurantiacus Cope, Proc. Amer. Philos. Soc. 1870, 451: Hadropterus aurantiacus Jor- 
dan, Man. Vert. 221.) 
bb. Seales large, less than 60 in the lateral line; body robust, more or less compressed ; 
dorsal XIJ-12. (Hadropterust.) 


1 Hypohomus Cope, Proc. Amer. Philos. Soc. 1870, 451: type Cottogaster aurantiacus 
Cope. (Uz, below; 60S, uniform.) 
t Plesioperca, Vaillant, 
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‘79. Hi. migrofasciatus Agassiz.—Crawl-a-bottom. 

Head and body stout and heavy, the body compressed. Mouth moder- 
ate, the maxillary reaching front of eye; eye moderate, 4 in head. 
Seales rather large. Fins all large. Breast usually naked, but some- 
times closely scaled; scales on the median line of the belly somewhat en- 
larged, but not caducous nor especially spinous. Dark olive above, with 
blackish markings; sides with vertical bars, somewhat diamond-shaped, 
but quite narrow; these acute above and below, more or less confluent 
along the middle, about 12 in number; the bands dark greenish, vary- 
ing to jet black, most distinct near the middle of the body and broadest 
behind; inner half of each of the vertical fins black; outer half more or 
less speckled and barred; top of head black, a black band through eye 
and snout, and a dark vertical shade below the eye; a small black spot 
between two smaller ones at base of caudal fin. Head 4; depth 5. D. 
XII-12; A. II, 10; scales 7-58-15. L.4inches. Rivers of the Southern 
States from South Carolina to Louisiana; one of the largest of the 


darters. 

(Agassiz, Amer. Journ. Sci. Arts, xvii, 305, 1854; Jordan, Ann. Lyc. Nat. Hist. N. 
Y., 1877, 310: Plesioperca anceps Vaillant, 1. ¢., 37: Alvordius spillmant Hay, Proc. 
U.S. Nat. Mus. 1880, 491, from Chickasawha River, Mississippi, specimens with the 
eye larger, the snout more pointed, the fins higher, and the color very dark. ) 


263._NOTHONOTUS Agassiz. 
Blue-breasted Darters. 


(Agassiz, Bull. Mus. Comp. Zodl. 1863, i, 3: type Ltheostoma maculatum Kirtland.) 

Body robust, or rather elongate, compressed. Mouth terminal, mod- 
erate; the lower jaw somewhat included; premaxillaries not protractile ; 
maxillary movable. Teeth strong, present on vomer and palatines. 
Gill-membranes scarcely connected. Scales moderate or small, ctenoid; 
those of the middle line of the belly not enlarged, persistent. Lateral 
line well developed, nearly straight. Fins large, with strong spines; 
first dorsal longer and larger than the second with 10 to 15 spines; anal 
with two strong spines, the anterior usually the larger. Coloration 
often brilliant. (vod0s, prominent; vétvs, back, in allusion to the large 
size of the dorsal fins, the name given in opposition to Catonotus.) 


a. Head short, the muzzle abruptly decurved; lat. 1. 52; dorsal spines 10 to 12; fins 
dark-edged. 


79h. N. Camurus (Cope) Jor.—Blue-breasted Darter. 
Body stout; head short; muzzle abruptly decurved, the mouth some- 


what inferior; lower jaw included. Caudal broad, truncate. Males very 
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dark olive or blackish, with an obscure band of a paler shade; belly 
paler; breast and throat deep rich blue; sides profusely sprinkled with 
crimson dots; these spots sometimes arranged in short longitudinal 
series of threes and fours; series of olivaceous lines along the rows 
of scales; first dorsal with a black spot at base in frontgand a ecrim- 
son one on the margin between the first and second rays; second dor- 
sal, caudal, and anal crimson, bordered with yellow, which again is 
bordered with black or dark blue on the edge of the fin; the crimson is 
deepest next the yellow; pectoral and ventral fins with a broad red mar- 
gin. Females less distinctly marked; olivaceous, somewhat barred. 
Head 4; depth 44. D. XI-13; A. II, 8; seales 7-53-8. IL. 24 inches. 
Ohio to Tennessee in clear streams; one of the most elegant members 
of this most beautiful genus. 

(Peeilichthys camurus Cope, Proc. Am. Philos. Soc. Phila. 1670, 265: Nothonotus 


camurus Jordan, 1. ¢. 225.) 


aa. Head rather long and pointed; muzzle not decuryed. 
b. Dorsal spines 10 to 12. 
ec, Scales small; lateral line 55 to 65; fins not dark-edged. 
d. Body slender. 
792. N. samguiffeaus (Cope) Jor. 

Body elongate, with dorsal line not elevated, and the caudal peduncle 
very deep. Head flat, acuminate, the front descending very gradually, 
the mandible rising as gradually to itsextremity; orbitrather large, equal 
to snout, 4 in head; end of maxillary reaching front of pupil; teeth 
of outer row larger. Fins generally, especially the caudal, short; latter 
slightly rounded; first dorsal much elongate; first anal spine very 
large. Coloration above black, shading to dark olive below, and with 
a narrow, wavy, leather-colored dorsal band; throat turquoise blue; 
sides and dorsal region marked with small circular spots ef bright crim- 
son, irregularly disposed, and in considerable number; first dorsal 
uncolored, with a black spot at base anteriorly and a dark shade through 
the middle; second dorsal blood-red, without border; caudal with two 
large crimson spots confluent on the middle line of the tail at its base, 
without border; pectorals and ventrals not red-bordered ; females dull, 
with the fins black-barred and not crimson. Head 4; depth 54. D. XTI- 
12; A. II, 9; scales 9-58-10. L. 24 inches. South Fork of Cumber- 
land River, Tenn. (Cope.) 


(Pecilichthys sanguifluus Cope, Proc. Am. Philos. Soc. Phila. 1870, 264: Nothonotus 
sanguifluus Jordan, Man. Vert. 226.) 
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dd. Body comparatively deep, compressed. 3 


793. N. maculatus (Kirtland) Ag. 

Body moderately elongate, deep, and compressed. Head long and 
rather pointed. Mouth rather large; jaws equal. Dorsal fin elevated, 
the longest rays reaching caudal. Olive green; sides with rather large 
spots of brilliant carmine; vertical fins more or less barred with red 
and white. Head 4; depth 43. D. XII-13; A. II, 8; Lat. 1.60. L. 
24 inches. Mahoning River, Ohio; not yet recognized elsewhere. 


(Etheostoma maculata Kirtland, Bost. Journ. Nat. Hist. 1840, 276: H. maculata Storer, 
Synopsis, 270: Nothonotus maculatus Agassiz, Bull. M. C. Z. 1863, 3: Nothonotus macu- 
latus Jordan, Man. Vert. 225.) 


cc. Scales larger; lateral line 43 to 47; body stout. 


794. N. rufilimeatus (Cope) Jor. 

Stout, the dorsal line elevated and descending pene from the base 
of the first dorsal to the end of the muzzle. Muzzle short, regularly 
conic, about equal to eye, which is smaller than usual, 44 in head. 
Dorsal well developed; caudal peduncle deep; caudal fin small, trun- 
cate. Seales large. Color pale olive, with numerous narrow longi- 
tudinal lines, each on the adjacent margins of two rows of scales; these 
lines include a number of quadrate spots of a mahogany or brick-red 
color, which alternate with each other, but are not regular in position 
or number; pectoral region bright turquoise blue; belly bright reddish 
orange; head with two longitudinal mahogany-colored bands, and a spot 
cof the same below the eye; five red spots on each side of the head, one 
on operculum, preoperculum, suboperculum, and on each lip; fins all 
broadly ecrimson-bordered, the anal and caudal with narrow black 
edging; two orange areas at base of caudal; anal vermilion, with yel- 
low base and black margin on posterior half. Females more olivaceous, 
obscurely barred and with the fins speckled. Head 4; depth 43. D. 
XI-12; A. II, 8; scales 6-45-7. L.3 inches. French Broad River, 
Warm Springs, N.C. (Cope.) 

(Pecilichthys rufilincatus Cope, Proc. Am. Philos. Soc. Phila. 1870, 267.) 


bb. Dorsal spines 14; scales small; lat. 1. 53; back not arched. 


793. N. vulmseratus (Cope) Jor. — 

Body fusiform, stout. Caudal peduncle very deep. Dorsal outline 
scarcely arched; top of head gently and regularly curved to the end 
of the muzzle, much as in N. sanguifluus. Orbit four times in length of 
head, equal to muzzle. First dorsal not low; caudal truncate, rounded ; 
anal small; scales small. Color light olive, with about eight vertical 
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dkar olive bars on the sides, which are interrupted above the lateral line; 
a few irregular crimson dots on the sides. Fins uniform, transparent, 
except the first dorsal and caudal; the former has a median series of 
red spots, the latter is pale orange, with a black margin; no cross-bars 
on fins in the male; second dorsal with a black margin.. Head 4; 
depth 44. D. XIV-13; A. I], 8; scales 8.-53-9. L. 2 inches.- French 
Broad River. (Cope.) | 
(Pecilichthys vulneratus Cope, Proc. Am. Philos. Soe. Phila. 1870, 266.) 


x» Species incompletely described. 


The following species have pot been recognized since their original 
description. They perhaps belong to Nothonotus. 


796. N.? tesseliatus (Storer). 

“Body oblong. Head gibbous, less than one-fourth the length of 
the body. Lateral line straight. Top of the head and upper portion 
of the sides of a greenish-brown color; 8 or 10 transverse bluish bands 
on the sides; the intervals between these bands are yellowish, and in 
the centre of each is a bluish rhomb; a black blotch at the base of the 
tail; the lips, opercles, and rays of the first dorsal gamboge-yellow. 
D. XII-13; P. 13; V. I, 5; A. II, 10. L. 3 inches. Florence, Ala. 
Caught in running water.” (Storer.) 

(EHtheostoma tessellata Storer, Proc. Bost. Soc. Nat. Hist. 1845: 4. tessellata Storer, 
Synopsis, 273.) 

797. N.? cimereas (Storer). 

‘‘Body oblong, compressed. Head gibbous directly over the eyes. 
The upper portion of the sides is of a light yellow color, crossed longi- 
tudinally by 3 or 4 cinereous interrupted narrow bands, one or two of 
which commence at the snout, the others back of the head, and are 
lost anterior to the tail; between these bands is a series of longiti- 
dinally-arranged oval blotches, of a similar color, and from these bands 
descend obliquely backward and downward to the abdomen narrow 
transverse lines; lower portion of the sides yellowish-white; first dor- 
sal margined with red; second dorsal and anal variegated with red 
dots. D. XI-13; P.15; V. 1,5; A. II, 8. L. 3-4 inches. Florence, 
Ala. Caught in deep, still water when ‘fishing for perch.” (Storer.) 

Clirheostoma cinerea Storer, Proc. Bost. Soc. Nat. Hist. 1845: EZ. cinerea Storer, Synop- 
eae 264.—_NANOSTOMA Putnam. 
(Putnam MSS. Jordan, Bull. U. S. Nat. Mus, x, 7, 1877: type Pacilichthys zonalis Cope.) 


Body fusiform, not greatly compressed. Mouth small, subinferior, 
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the premaxillaries not protractile. Vomerine teeth very feeble or 
wanting. Scales large. Gill-membranes broadly connected; no en- 
larged ventral plates. Lateral line complete. Dorsals well separated, 
the second larger than anal, higher and shorter than spinous dorsal; 
dorsal spines about 10; anal spines 2. (vavos, small; ozéua, mouth.) 


a. Cheeks, opercles, and throat closely scaled, 


798. N. zomaie (Cope) Jor. 

Body slender, somewhat compressed. Head small, rather short; the 
mouth small, subinferior. Snout decurved, rather obtuse, maxillary 
not reaching front of eye. Cheeks, opercles, neck, and throat closely 
sealed. Eye rather large. Teeth very feeble, those on the vomer not 
evident; probably none on the palatines. First dorsal well developed, 
separated from the second, which is higher and shorter than the spin- 
ous dorsal, and considerably larger than the anal; caudal emarginate. 
Bright olivaceous above, golden below; 6 dark-brown quadrate dorsal 
spots, which connect by alternating spots with a broad brown lateral 
band, from which 8 narrower dark-bluish bands more or less completely 
_ encircle the belly; paired, anal, and caudal fins golden, brown-spotted ; 
middle half of the first dorsal crimson; a series of round crimson spots 
near the base of the second dorsal; occiput, a band on muzzle and one 
below eye black; a black spot on operculum and one at base of pec- 
toral; females duller and speckled with ventrals barred and lateral 
bars feebler. Head 44; depth 5. D. XI-12; A. II,7; scales 11-50-12. 
L. 3 inches. Mississippi Valley, in clear streams; rather rare. 

(Pecilichthys zonalis Cope, Journ. Acad. Nat. Sci. Phila, 1868, 212; Jordan, Man. 
Vert. 225: Nanostoma vinctipes Jordan, Bull. U. 8. Nat. Mus. ii, 2386, 1879; the female. ) 
799. NW. elegams Hay. 

Body stout, somewhat compressed. Head short and deep, with 
swollen cheeks. Snout abruptly decurved. Mouth subterminal, hori- 
zontal, small, the maxillary not reaching the front of the eye. Eye 4 
in head. Lateral line nearly straight. Cheeks, opercles, and back of 
neck scaly; chest and region just behind ventrals naked. Spinous 
dorsal half as high as long, a little longer than the head; soft dorsal 
% aS long as head and % as high as Jong; anal 3 length of head, as high 
as long; pectoral fins very large, reaching beyond ventrals to vent. 
Color purplish; 6 large quadrate black blotches along back and 8 broad 
transverse bars along sides fainter, these alternating with dark spots; 
many of the scales above with jet-black spots forming longitudinal 
streaks; two black spots at base of caudal; a few black spots behind 
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eye; dark spots downward and forward from eye: ventral and anal 
fins indigo-blue; pectorals with blue; a bar of deep orange-red along 
base of both dorsals. Head 4; depth 5. D. X-12; A. II, 8; scales 5- 
42-6. L. 24 inches. Chickasawha River, Mississippi. (Hay.) 

(Hay, Proc. U. S. Nat. Mus. 1880, 493.) 


aa. Cheeks, opercles, and breast entirely scaleless. 


800. N. thalassinur Jordan & Brayton. 

Body rather stout, compressed behind, the back somewhat arched. 
Head large, the snout rather blunt and convex in profile. Eye large, 
high up, longer than muzzle, 35 in head; interorbital space rather nar- 
row. Mouth moderate, slightly oblique, the maxillary reaching to the 
orbit. Upper jaw slightly longer than the lower, Head entirely naked; 
throat naked; neck naked anteriorly. Fins all large; membrane of the 
first dorsal continued to the base of the second; longest dorsal spine 
searcely shorter than the soft rays, the base of the spinous dorsal] a 
little longer than that of the soft dorsal; anal not much smaller than 
the soft dorsal, its first spine the longer; caudal fin deeply lunate; pec- 
torals reaching nearly to vent. Male, in life, with the body dark green 
and blotched above; sides with 9 dark blue-green vertical bars, the 
five next the last most distinct; spinous dorsal reddish at base, then 
a broad black band, the uppermost third of a bright ferruginous red; 
second dorsal blackish at base, reddish above; caudal with 2 orange 
blotches at base, black mesially, pale orange distally; anal fin of a 
brilliant blue-green color at base, pale at tip; ventrals greenish; head 
mostly grass-green; the streaks forward and downward from eye dark 
green; females duller and more speckled. Head 4; depth 5. D. X— 
11; A. II, 8; scales 5-43-5. L. 24 inches. Saluda River, South Caro- 
lina; abundant. 

( Nothonotus thalassinus Jordan & Brayton, Bull. U.S. Nat. Mus. xii, 13, 1878.) 


SOL. N. tessellatum Jordan. 

Color olivaceous, the markings obliterated in the type. Body fusi- 
form. Head broad and heavy, entirely naked. Mouth moderate, hori- 
zontal, the lower jaw included, the maxillary extending to opposite 
front of eye. Anal higher than second dorsal, but not so long, its 
spines strong. Gill-membranes broadly united. D. X-12; A. II, 8; 
Lat. 1.48. L. 24 inches, Allegheny River; only the type (1199, U.S. 
Nat. Mus.) now known. 

(Hadropterus tessellatus Jordan, Bull. U. S. Nat. Mus. x, 7, 1877.) 
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802. N. imscriptius Jordan & Brayton. 

Body rather stout and deep, strongly compressed. Caudal peduncle 
rather deep. Head large, rather obtuse, the profile quite gibbous, a 
considerable angle formed opposite the eyes, which are high up and close 
together. Eye about equal to snout, 34 in head. Mouth moderate, 
slightly oblique, the maxillary reaching eye, the upper jaw the longer. 
Head entirely scaleless; neck above scaly; breast naked; belly closely 
scaled; scales large. Fins large; spinous dorsal longer than soft dorsal, 
which is somewhat larger than the anal; the two dorsals connected by 
membrane; dorsal spines a little more than half the length of the head; 
pectorals large. Color olive, with a bright scarlet spot on each scale, 
these forming continuous lines along the rows of scales; 3 dark blotches 
across the back; one in front of dorsal, forming a black spot on the ante- 
rior spines; one between the two dorsal fins, forming a similar black spot 
on the last rays of the spinous dorsal; and one on the caudal peduncle, 
behind the second dorsal; sides with about 6 irregular dark-olive blotches 
just below the lateral line; edge of spinous dorsal black, below this bright 
orange-red, a dusky bar at the base; entire anal fin, cheeks, opercles, and 
a bar below the eye bright blue; females without red spots, the sides 
blotched. Head 43; depth 43. D. XI-12; A. II, 8; scales 5-46-5. L. 
24 inches. Oconee River, Georgia; one of the most beautiful of the 
group. 

(Nothonotus inscriptus Jordan & Brayton, Bull. U. S. Nat. Mus. xii, 34, 1878.) 

265.—ETHEOSTONA Rafinesque. 
(Catonotus Agassiz. ) 


(Rafinesque, Journ. de Physique, 1819, 419: type Etheostoma flabellaris Raf.) 


Body elongate, compressed. Mouth terminal, more or less oblique; 
upper jaw not protractile. Vomerine teeth present; teeth in the jaws — 
strong, the outer series canine-like.. Opercular spine well developed. 
Gill-membranes broadly united. Scales rather large. Lateral line 
incomplete; an enlarged, black humeral scale. First dorsal fin low, 
considerably lower than the second dorsal, of 7 to 9 subequal spines, 
which, in the males, end in little fleshy knobs; anal fin smaller than 
the second dorsal, with 2 spines, the first of which is always the larger. 
Vertebree (JZ. lineolatum) 14+ 21; size small. Coloration dark. The 
species are extremely quick in their movements, and their coloration, 
although not gaudy, is very elegant. 


(The word Ltheostoma is stated by Rafinesque to mean “various mouths,” the species 
known to him—i. ¢., Percina caprodes, Diplesium blennioides, and Etheostoma flabellare— 
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being so different in respect to the form of the mouth, that he conceived that they 
might belong to different subgenera. The etymology of the word is not evident.) 


a. Head entirely naked; lateral line short; lower jaw prominent. 
b. Body with longitudinal dark stripes. 


83. E. hmeolatum (Ag.) Jor.—Striped Darter. 

Body elongate, compressed, the back scarceiy arched. Head long 
and rather pointed, entirely destitute of scales. Mouth rather large, 
terminal, oblique, the lower jaw the longer. Eye moderate, longer than 
the snout, about 4 in head. Opercular spine strong. Fins all low, the 
first dorsal in the males about half as high as the second; higher in the 
females; caudal large, rounded. Anal spines longer in females than in 
the males; dorsal and anal spines pointed in the female, in the male with 
thickened fleshy tips. Scales moderate. Lateral line extending about 
to end of first dorsal. Neck and throat naked; scales on sides extending 
up to the base of the dorsal fin. Color dark; each seale with a dark 
spot, these forming a series of conspicuous longitudinal lines along the 
rows of scales; second dorsal and caudal conspicuously cross-barred ; 
head blackish, with dark stripes radiating from eye; males further 
marked with conspicuous dark cross bars. Head 4; depth 5. D. VIII- 
12; A. II, 8; scales 7-53-7. L.2s$inches. Minncsota to Indiana; abound- 
ing in clear or rocky streams; one of the most singular and handsome 
of the darters. 

(Catonotus lineolatus Agassiz, Amer. Journ. Sci. Arts. 1854, 305: Catonotus lineolatus 
Vaillant, 1. c. 118. ) 
bb. Body not striped. 


804. E. flabeliare Raf. , 

Very similar to the preceding, but rather more elongate and less 
compressed. Head ratherlarger. A narrow strip along base of spinous 
dorsal not sealed. Coloration paler, there being little or no trace of the 
longitudinal stripes, so conspicuous in LH. lineolatum ; the males with cross 
blotches, the females nearly plain olivaceous; second dorsal and caudal 
fins barred; b'ack humeral spot conspicuous. Lateral line usually very 
little developed ; lower jaw less projecting than in FZ. lineolatum. Head 
4; depth 5. D.VIII-12; A.II,8; Lat.146. Length 24 inches. West- 
ern New York to Ohio Valley aud North Carolina; very abundant in 
the tributaries of Lake Ontario. 


(Rafinesque, Journ. de Phys. ete. Paris, 1819, 419: Catonotus flabellatus Vaillant, 
Recherches, 1873, 121: Catonolus fasciatus Girard, Proc. Acad. Nat. Sci. Phila. 1859, 67: 
Oligocephalus humeralis Girard, Proc. Acad. Nat. Sci. Phila. 1859, 66: ? Catonotus 


Bull. Nat. Mus. No. 16 33 





j 
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kennicotti® Putnam, Bull. Mus. Comp. Zool. 1863, 3: ELtheostoma linsleyi Storer, Proc. 
Soc. Nat. Hist. 1851, 37: Catonotus flabellatus Vaillant 1. c. 121: Catonotus linsleyi 
Vaillant, Recherches, 1873, 125: Ltheostoma flabellare Jordan, Man. Vert. ed. 2, 227.) 


aa Checks, opercles, neck, and throat closely scaly; jaws equal; lateral line nearly com- 
plete. 
$05. E. squamiceps Jordan. 

Body rather elongate, considerably compressed, the caudal peduncle 
deep. Head large; the jaws comparatively short and equal. Lateral 
line wanting only on a few of the posterior scales, and with occa- 
sional tubes behind the continuous series. Spinous dorsal low and 
short, the spines about equal, less than half the height of the second 
dorsal; bases of the two dorsals about equal, slightly connected by 
membraue. Color dark, without spots, stripes or bands, in spirits; 
male mottled, with about 6 cross-blotches; vertical fins cross-barred ; 
lower fins black in the male, pale in the female; a large black humeral 
spot. Head 33; depth 5. D. IX-12; A. II, 7; scales 5-50-6. L. 23 
inches. Ohio Valley ; not common. 

(Jordan, Bull. U. S. Nat. Mus. x, 11, 1877.) 


266.—PCCiLICHTHYS Agassiz. 
Rainbow Darters. 


(Oligocephalus, Boleichthys, Aplesion, and Alvarius Girard: Astatichthys Vaillant: 
Hololepis Agassiz.) 


(Agassiz, Amer. Tourn: Sci. Arts, 1854, 304: type Pecilichthys variatus Agassiz=Etheos- 
toma cerulea Storer, ) 

Body variously robust or elongate, usually compressed. Head rather 
large. Mouth moderate, nearly horizontal, terminal or nearly so; vo- 
mer with teeth; premaxillaries not protractile. Gill-membranes scarcely 
connected. Scales rather large, those on the’ belly similar to the others. 
Lateral line wanting posteriorly, its tubes beginning at the orbit. Dor- 
sal spines 6 to 11, the middle ones highest and more than half the height 
of the soft rays; second dorsal larger than spinous dorsal or anal; anal 
with two spines, the first usually the larger. Vertebree in P. cwruleus, 
15 + 18; in P. eos, 15 + 21. Size small. Coloration usually brilliant. 


(zotzthos, variegated ; ¢70d-, fish.) 





* The original types of Catonotus kennicolti, now in poor condition, show the follow- 
ing characters: 

Color plain, without trace of lines or spots; pectorals, caudal, and both dorsals 
checkered with black. Black humeral spot large. Cheeks, opercles and breast naked. 
Seales rather large. Lateral line extending to below middle of second dorsal. Gill- 
membranes forming anangle with each other. Pectorals a little shorter than head, 
Head 32; depth 54. D. VIII, 10; A. 11, 5; scales 5-40 6. From Southern Iinois. 
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a. Dorsal spines 8 or more; anal spines well developed. 
6. Humeral region with an enlarged black scale-like process. 


c. Cheeks and opercles naked; nape naked; body striped. -............-- virgatus. 
ec. Cheeks and nape naked; opercles scaly..............---.------seeees saratilis. 
cee, Cheeks, opercles, and nape more or less sealy...-...----- punetulatus, artesie, 


bb. Humeral scale obsolete or wanting. 
d. Opercles and cheeks naked; preopercle crenulate; anal spines very long. 
lepidus. 
dd. Opercles scaly; preopercle strictly entire. 
e. Lateral line nearly straight. 
Jf. Cheeks naked; or with only 3 or 4 small imbedded scales close behind 
ON Or Meter atrela attains win cio ois ayia) te Scie aie) sire ee eee ia ceruleus, spectabilis. 
Sf. Cheeks evidently scaly, at least above .-.....-........ asprigenis, jessie. 
ee. Lateral line forming aslight curve above the pectorals; dorsals sub-equal. 
Dorsal spines 9 or 10. ( Boleichthys Girard. ) 


g- Cheeks:scaly.---....... butlerianus, barratti, fusiformis, erochrous, eos. 
(pp AON es ONE eon Sates AAen ars ok exilis, warreni, gracilis. 
aa. Dorsal spines 6; anal spines obsolete? (Alvarius)............222.---0-. lateralis. 


a. Dorsal spines 8 or more; anal spines well developed. 
b. Humeral region with an enlarged scale-like process, which is always black. 
e. Opercles, cheeks, and nape naked; body striped. 
$06. P. virgatus Jordan. 

Body slender, subfusiform, compressed, the back somewhat elevated, 
the caudal peduncle ratherdeep. Head long, rather slender and pointed, 
little compressed, the snout but little decurved. Mouth rather large, 
somewhat oblique, the maxillary reaching to the pupil, the lower jaw 
searcely shorter than the upper; teeth small, even, in several rows. 
Kye rather large. Posterior border of preopercle above, obtusely cre- 
nate. Scales rather large; lateral line distinct, on about 20 scales; 53 in 
a lengthwise series. Head naked; nape and breast naked. Color green- 
ish, each scale with a small blackish spot, forming conspicuous lateral 
stripes, asin Etheostoma lineolatum ; back and sides with cross-blotches ; 
humeral seale large and black; dorsal and caudal fin faintly barred. 
Head 33; depth 5. .D.IX-10; A.II,8. Rock Castle River, Kentucky ; 
resembles the species of Htheostoma. 

(Jordan, Proc. U. 8. Nat. Mus. ii, 236, 1879.) 


cc. Cheeks and nape naked ; opercles scaly. 


$07. P. saxatilis Hay. 

Body rather slender. Head pointed, the profile descending in a 
gradual curve. Mouth large, the maxillary extending to opposite front 
of pupil. Eye equal to snout, 4 iti head. Cheeks, breast, and throat 
naked; opercles with a few large scales. Lateral line little arched, its 
tubes on about 35 seales. Dorsals well separated, the second shorter 
and higher than first. Greenish, with darker tessellations; a black 
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humeral scale, a black streak downward and forward from eye; opercles 
mostly black. Head 4; depth 5. D. XI-10; A. II, 7; scales 11-50-5. 
L. 14 inches. Chickasawha River, Mississippi. (Hay.) 

(Hay, Proc. U. S. Nat. Mus. 1880, 495.) 


cece. Cheeks, opercles, and nape more or less scaly. 


S08. P. pumctulatus Ag. | 

Body elongate, compressed, the back not elevated. Head slender, 
rather long and pointed, compressed. Mouth large, terminal, oblique, the 
jaws about equal, the maxillary extendin g nearly to opposite middle of 
eye. Scales quite small; afew imbedded scales on upper part of cheeks 
and behind eye; neck mostly covered with small seales; throat naked. 
Fins rather small, the pectorals short. Color, in life, not known; in 
spirits, the sides of the body clouded or reticulated with darker; a con- 
spicuous black humeral spot; first dorsal dark at base, then pale, with 
a narrow dark border; the other vertical fins similarly colored, the dark 
colors probably blue in life; females with the sides and fins speckled. - 
Head 4; depth 44. D. X-11; A. II, 7; scales 9-60-20. L. 23 inches. 
Missouri to Texas. ; 

(Agassiz, Amer. Journ. Sci. Arts, 1854, 304: Boleichthys whipplei Girard, Proc. Acad. 
Nat. Sci. Phila. 1859, 101: Nothonotus punctulatus Agassiz, Bull. Mus. Comp. Zo6l. i, 3, 
1863.) . 

809. P. artesiz Hay. : | 3 

Body elongate, compressed. Head large. Mouth large, terminal, 
nearly horizontal, the lower jaw slightly included; maxillary reaching 
to opposite front of pupil. Palatine teeth in a broad band. Eye equal 
to snout, 45 in head. Cheeks entirely covered with small scales; oper- 
cles with large scales; scales along back very small. Lateral line ex- 
tending to end of second dorsal, on about 45 scales. Dorsals contig- 
uous; first dorsal as long as head, its height less than half its length; 
soft dorsal considerably higher; anal a little over half length of head; 
pectorals reaching tips of ventrals, much smaller than in P. ceruleus. 
Yellowish-olive, with transverse oblique bars of darker, and sprinkled 
with small blotches of carmine; pectorals and ventrals dull blue; dor- 
sals with a broad band of carmine along their middle, bordered on each 
side by orange; tips of dorsals dull blue, as is the base of the soft dor- 
sal; base of spinous dorsal with several carmine spots; anal mostly 
crimson, tipped with blue; caudal blue, then orange, carmine orange, 
and tipped with blue; a black humeral scale. Head 33; depth 5. D. 


Fan 7 
A 
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XI-13; A. II, 7; scales 8-56-11. L. 23 inches. Tombigbee River, 
Mississippi. (Hay.) 

(Hay, Proc. U. 8. Nat. Mus. 1880, 494.) 
bb. Humeral seale obsolete. 

d. Opercles and cheeks naked; preopercle crenulate; anal spines very long. 
S10. *P. lepidus (B. & G.) Grd. 

Body rather stout, compressed, tapering backwards. Head sub- 
conical. Mouth moderate, with equal jaws; maxillary reaching front 
of orbit. Eyes large. First dorsal rather low; dorsal fins somewhat 
connected. Head, as well as throat and neck, entirely scaleless. Color 
olivaceous, with some dark (blue?) bars; scales dusky at base; dorsals 
and caudal mottled or barred. Head 4}; depth 43. D. IX-11; A. U1, 
6; scales in about 50 series. L. 24 inches. Texas. 

(Boleosoma lepida B. & G. Proc. Acad. Nat. Sci. Phila. 388, 1853; Girard, U. S. Mex. 


Bound. Surv. Ichth. 1859, 11: Oligocephalus lepidus Grd. Proc. Acad. Nat. Sci. Phila. 
1859, 67: Boleosoma lepidum Giinther, i, 77,) 


dd. Opercles scaly; preopercle strictly entire; anal spines moderate. 
e. Lateral line nearly straight. 
Jf. Cheeks naked, or with only 3 or 4 small imbedded scales close behind eye. 

Sil. P. coeruleus (Storer) Agassiz.—Blue Darter; Rainbow Darter; Soldier-fish. 

Body robust, rather deep and compressed, the back somewhat ele- 
vated. Head large, compressed. Mouth moderate, terminal, oblique, 
the lower jaw somewhat included, the maxillary reaching front of orbit. 
Palatine teeth in one row. Neck and breast usually naked. Fins all 
large; dorsal fins usually slightly connected. Males olivaceous, tessel- 
lated above, the spots running together into blotches; back without 
black lengthwise stripes; sides with about 12 indigo-blue bars running 
obliquely downwards and backwards, most distinet. behind, separated 
by bright orange interspaces; caudal fin deep orange, edged with bright 
blue; anal fin orange, with deep blue in front and behind; soft dorsal 
cbiefly orange, blue at base and tip; spinous dorsal erimson at base, 
then orange, with blue edgings; ventrals deep indigo; cheeks blue; 
throat and breast orange; females much duller, with little blue or red, 
the vertical fins barred or checked; young variously marked. Head 
3}; depth 44. D. X-12; A. II, 7; scales 5-45-8, the lateral line devel- 
oped on about 30-35 seales. L. 24 inches. Mississippi Valley; very 

* Four more nominal species of this type are described by Girard (Proc. Acad. Nat. 
Sei. Phila. 1859, 102) under the names Aplesion potsii, Oligocephalus grahami, O. leonen- 
sis, and O. pulchellus; the first from Chihuahua, the next two from Texas, the latter 
from Canadian River. A. potsii has 1, X-I, 11; O. grahami has D. LX-18; A. II, 8; 
O. leonensis D. IX-10; A. II, 7; O. pulchellus A. II, 6. All are probably identical with 
P. lepidus. 
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abundant in river channels. One of the most gorgeously-colored darters, 
but less graceful than most of them. 

(Etheostoma cwrulea Storer, Proc. Bost. Soc. Nat. Hist. 1845, 47: Pecilichthys coeruleus 
Agassiz, Bull. Mus. Comp. Zodl. i, 3, 1863: Pecilichthys variatus Jordan, Man. Vert. 
ed. 2, 226: Astatichthys pulchellus Vaillant, 1. ¢. 113.) 

Si. P. spectabilis Agassiz. 

Very similar to the preceding, but more elongate and rather more 
compressed; the colors similar, but the upper portion of the sides with 
distinct blackish stripes along the rows of the scales, and the ground 
color of the back and sides having a peculiar whitish or bleached ap- 
pearance. The two dorsal fins usually well separated. Scales usually 
present below and behind eye. Head 4; depth43. D. X-12; A. II, 7; 
seales 5-40-7; Lat. 1. on 20-25 seales. IL. 2-3 inches. Mississippi Val- 
ley; rather less abundant than the other, and ascending small or even 
muddy streams. Probably merely a brook variety of the preceding, 
from which it is not always to be distinguished with certainty. 


(Agassiz, Amer. Journ. Sci. Arts, 1854, 304; Jordan, Man. Vert. ed. 2, 227.) 


ee. Cheeks evidently scaly, at least above. 


Sis. P. asprigemis Forbes. 

Body rather stout, compressed. Head small and pointed. Eye large, 
longer than snout. Mouth terminal, oblique, the jaws even. Breast 
always naked; opercles scaly; cheeks closely scaled, the lower fourth 
rarely bare. Dorsal fins usually separated. Coloration mottled green- 
ish; the spinous dorsal dusky behind, in life with a broad band of blue 
and crimson; soft fins speckled. Head 4; depth 44. D. XI-12; A. II, 
8; Lat. 1. 49, the tubes developed on 54-41 scales. L. 25 inches. Illi- 
nois River. 

(Forbes, Bull. Ill. Lab. Nat. Hist. i, 41, 1877; Jordan, Man. Vert. ed. 2, 404.) 


SHA. P. jessize Jordan & Brayton. 

Body fusiform, rather deep and compressed. Head rather large, 
moderately pointed. Mouth rather large, terminal, the upper jaw 
slightly longest. Cheeks scaly above, the greater part naked; opercles 
scaly; throat naked; neck above scaly. Lateral line extending nearly ~ 
to end of second dorsal. Fins moderate. Chestnut colored above, with 
about 9 quadrate bar-like blotches of a dark-blue color along the sides, 
and about 5 dark cross-blotches on the back; fins mottled with chest- 
nut; a yellow or orange band across the dorsal; second dorsal and anal 
speckled with golden. Head 4; depth 5. D. XII-12; A. II, 9; scales 
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6-47-7, the tubes of the lateral line on about 35 scales. L. 3 inches. 
Chickamauga River, Georgia. 
(Jordan, Man. Vert. ed. 2, 1878, 227; Jordan & Brayton, Bull. U. 8S. Nat. Mus. xii, 


59, 1878.) 


ee. Lateral line forming a slight curve above the pectorals; dorsals subequal; dorsal 
spines 9 or 10. (Boleichthys* Grd.) 
g. Cheeks scaly. 


$5. P. butieriamus Hay, (sp. nov.). 

Body elongated, contracted behind ventral fins; dorsal region ele- 
vated. Mouth horizontal, small; maxillary extending to opposite 
anterior edge of pupil. Opercles with 2 rows of scales along lower 
edge; cheeks densely scaled; lateral line running high, extending to 
opposite end of anterior dorsal, on 18 scales. Pale greenish, yellow 
below; above and on sides much mottled with brown; about 10 square 
blotches along back; a dark spot on opercle, one behind and one below 
eye; a streak on snout between eyes; dorsals with dark markings; @ 
red streak along margin of spinous dorsal; anal fin nearly white; cau- 
dal barred. Head 4 in length; depth 58. Eye 33 in head. Caudal 
peduncle 33 in body. D. IX-11; A. Il, 6; scales 3-44-12. Black 
River, Mississippi. (Hay MSS.) 


Si6. P. barratti (Holbr.) J. & G. 

Body comparatively short, chubby and compressed. Head rather 
large. Mouth large, oblique; the jaws equal, the teeth rather strong. 
Eye large, 3 in head. Scales large, varying in number. Lateral line 
beginning at the eye, arched high over the pectorals and ceasing about 
midway of the body, developed on about 20 scales. Opercular spine 
strong. Dorsal fins moderate, about equal, separated by an interspace. 
Color greenish, with dark specks; fins mottled; a dark line downward 
and one forward from eye; a series of rather small greenish blotches 
along each side and on the back. Head 33; depth 4%. D. X-12; A. 
Ii, 7; lateral line 45-55. L. 2 inches. Maryland to Illinois and south- 
ward; chiefly in streams of the lowlands. 


(Boleosoma barratti Holbr. Journ. Acad. Nat. Sci. Phila. 1855, 56: Hololepis barratti 
Cope, Proce. Acad. Nat. Sci. Phila. 1864, 233: Hololepis barratti Vaillant, 1. c. 127: Bo- 
leichthys elegans Jordan, Amer. Lye. Nat. Hist..N. Y. 1876, 308: Boleichthys elegans 
Jordan, Man. Vert. 404, and probably of Girard, Proc. Acad. Nat. Sci. Phila. 1859, 
104.) 

* Boleichthys Girard, Proc. Acad. Nat. Sci. Phila. 1859, 103: type Boleichthys exilis 
Grd. (fodzs, dart; 700s, fish.) 
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Siz. P. fusiformis (Grd.) J. & G. 

30dy moderately elongate, strongly compressed. Head rather long 
and narrow; muzzle short, decurved, shorter than the eye. Mouth com- 
paratively large, terminal; maxillary reaching past front of eye. Eyes 
large, 4in head. Opercular spine strong. Lateral line beginning at 
the eye, on about 12 to 15 scales. Neck sealy; belly and throat scaly. 
Olivaceous, dotted with dusky points; second dorsal and anal speckled. 
Head 4; depth 6. D. X-9; A. I, 7; Lat. 1.55. L. 2 inches. Massa- 
chusetts to New Jersey. 

(Boleosoma fusiformis Girard, Proc. Bost. Soc. Nat. Hist. v, 1854, 41: Hololepis fusi- 
formis Cope, Proc. Acad. Nat. Sci. Phila. 1864, 233: Hololepis fusiformis Vaillant, 1. c. 
131: Boleichthys fusiformis Jordan, Man. Vert. 228.) 

S18. EF. erochrows (Cope) J. & G, 

Body elongate, compressed; the dorsal outline curved, the ventral 
nearly straight. Head long, decurved and narrowed in front. Mouth 
subinferior; the maxillary reaching past front of eye. Eye 4 in head, 
greater than length of snout. Opercular spine strong. Lateral line 
developed on about 16 scales. General color rather dark; blackish 
above; a black streak on muzzle and one downward from eye; a dark 
band, irregularly notched, along the sides, besides dark specks ; caudal 
barred; the sides along the lateral band marked by red dots in life. 
Head 4; depth 6. D.TX-10; A. II, 7; Lat.1.43. L.2inches. Streams 
tributary to Delaware and Chesapeake Bays. ( Vaillant.) 

(Hololepis erochrous Cope, Proc. Acad. Nat. Sci. Phila. 1864, 233: Hololepis erochrous 
Vaillant, 1. ¢. 133: Boleichthys erochrous Jordan, Man. Vert. 228.) 


S19. P. cos Jordan & Copeland. 


Body elongate, slender, somewhat compressed, especially behind, 
rather heavy forwards, with very long and slender caudal peduncle. 
Head long, 1ounded in front. Mouth small, little oblique, the upper 
jaw avery little the longer. Dorsal fins high, about equal; caudal trun- 
cate. Cheeks, opercles, and neck closely scaled. Breast naked, or with 
a median series of small scales. Lateral line developed on 22 to 26 
seales. Color dark olive, with darker markings; 10 or 12 dark dorsal 
spots or bars, and as many short dark-blue bars across the lateral line 
nearly opposite the dorsal bars, but not continuous with them; the in- 
terspaces between these bars, as well as most of the ventral region, 
bright crimson in the males, nearly plain in the females; lower parts of 
the sides, cheeks, ete., with various sharply defined but irregular black 


markings ; second dorsal, caudal, and pectorals strongly marked with 
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wavy bands; first dorsal bright blue in the males, with a broad median 
band of crimson; speckled in the females; top of head dark; black 
streaks downward and forward from eye. Head 4; depth 5$. D. [X- 
11; A II,7; Lat.1.58. L. 24 inches. Indiana to Minnesota; abun- 
dant in clear cold streams; one of the prettiest of the darters. 

(Boleichthys cos Jordan & Copeland, Proc. Acad. Nat. Sci. Phila. 1877, 46: Bolcichthys 
eos Jordan, Man. Vert. 228.) 


‘gg. Cheeks naked; opercles scaly. 


820. P. exilis (Grd.) J. & G. 

Body compressed, tapering towards the caudal peduncle, which is 
slightly contiacted. Kye large, subcireular, 34 in head; maxillary 
reaching anterior edge of pupil. Lateral line nearer the dorsal than 
the abdominal outline; pectorals extending further than the ventrals. 
Yellowish-brown, speckled with grayish-black, dorsals and caudal 
barred; a dark spot on the occipital region and a streak in advance of 
as well as beneath the orbit. Head 44 (with caudal). D. X-10; A. IT, 
8. L. 13 inches. Little Muddy River, a tributary of the Upper Mis- 
souri. (Girard.) Differs from P. eos in the naked cheeks. 


(Boleichthys exilis Girard, Proc. Acad. Nat. Sci. Phila. 1859, 103.) 


S21. P. warremi (Grd.) J. & G. 

“Resembles P. exiiis more than any of its congeners by the shape 
of the body and the general appearance. It differs by a more compact 
body, a proportionally shorter head, smaller scales, and the nuinber of 
fin rays. Ground color yellowish-brown, the middle of the flanks macu- 
lated with transverse spots of blackish; the belly exhibiting a rather 
orange hue; the first dorsal has a series of vertically elongated black 
spots resembling a dark band across the middle of the fin; the second 
dorsal and caudal are transversely multilineated. <A black streak may 
be seen in advance of the orbit and another beneath it.”. D.1X—-1!; A. 
II, 9. L.2 inches. Cannon Ball River. (Girard.) Perhaps identical 
with the preceding. 

(Boleichthys warreni Girard, Proce. Acad. Nat. Sci. Phila. 1859, 104.) 


$22. P. gracilis (Grd.) J. & G. 

Slender and graceful; first dorsal lower and longer than the second ; 
anal much deeper than long; tips of the ventral fins extending a little 
further back than those of the pectorais. Olivaceous, spotted with 
blackish ; second dorsal and candal barred ; a longitudinal black streak 
in advance of the orbits and a vertical one beneath them. Head 45 


\ 
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(with caudal). D.X,10; A.8. L.1} inches. Rio Seco and Rio Leona, 
Texas. (Girard.) The types of this species, examined by us, have the 
lateral line incomplete and the premaxillaries not protractile. 

(Boleosoma gracile Girard, Proc. Acad. Nat. Sci. Phila. 1859, 103.) 


** Dorsal spines 6; anal spines obsolete? (Alvarius* Girard.) 
$23. P. lateralis (Grd.) J. & G. 

“A representative of the Etheostomoid family was procured by the. 
United States and Mexican Boundary Commission at the Rio Grande 
del Norte (Rio Bravo). It constitutes’a new generic type allied to 
Catonotus, and to which we have applied the name of Alvarius, with the 
following characters. Head elongated and tapering. Mouth terminal, 
large, not protractile; lower jaw longer than the upper. Teeth very 
minute. Opercular apparatus, cheeks, and throat scaly. First dorsal 
nearly equal in height to the second, from which it is quite distinct. 
Anal fin much smaller than the second dorsal; caudal fin truncated ; 
five soft rays to the ventrals. Ventral scales uniform.” Body slender, 
elongate. Head subconical and tapering forward. Eye equal to snout, 
4inhead. Maxillary reaching pupil. First dorsal about equal to second 
and separated from it. Anal smaller than second dorsal, the last rays 
of the two fins opposite each other. Scales very small. Lateral line 
median. Brownish, back spotted ; sides with a narrow blackish streak, 
which extends around the snout; first dorsal with a black spot on its 
upper posterior edge; caudal transversely barred. D.VI,10; A.8. L. 
12 inches. Rio Grande. (Girard.) 


(Alvarius lateralis Girard, Proc. Acad. Nat. Sci. Phila. 1859, 101.) 


267.—-MiCROPERCA Putnam. 


(Putnam, Bull. Mus. Comp. Zool. I, 1853, 4: type Microperca punctulata Putn.) 

Body rather short, compressed. Mouth moderate, the jaws about 
equal. Premaxillaries not protractile. Vomerine teeth present. Gill 
membranes searcely connected. Scales large. Lateral line obsolete. 
Dorsal fins small, subequal, well separated, the first with six or seven 
spines; anal fin much smaller than second dorsal, with two well-devel- 
oped spines. Color greenish, with dusky markings. Size very small, 
probably the smallest of the spiny-rayed fishes. (vzpoc, small; zepzn, 
perch.) 

S24. M. preeliaris Hay. 
Body short and stout. Snout conical, pointed; jaws equal; mouth 


* Alvarius Girard, Proc. Acad. Nat. Sci. Phila. 1859, 101: type Alvarius lateralis. (A 
coined name without meaning. ) 
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small, slightly oblique, maxillary reaching front of eye. Eye small, 4 
in head. Cheeks and opercles with large scales. Opercular spine well 
developed. Scales large, the tubes of the lateral line developed on two 
of them; dorsals well separated. Anal spines slender, high; pectorals 
and ventrals reaching about to vent. Olive, speckled with brown; ten 
brownish spots along the sides; black streaks downward and forward 
from eye; dorsal fins mottled. Head 4; depth 43. D. VIII, 11; A. 
If, 6. Lat.1. 36. L.15 inches. Alabama and Mississippi. 
(Hay, Proc. U. S. Nat. Mus. 1880, 496.) 


$25. M. pumetuliata Putnam.—Least Darter. 

Body rather short and deep, somewhat compressed, the back arched. 
Caudal peduncle rather long. Head moderate. The snout somewhat 
decurved. The mouth moderate, terminal, oblique. Cheeks naked. 
Opercles somewhat scaly. Opercular spine very small. Neck and chest 
naked. No trace of lateral line. The usual series of tubes along the tem- 
poral region. Scales quite large, strongly ctenoid. Vertical fins short. 
Anal spines strong, the first usually the largest. Coloration olivaceous, 
the sides closely speckled and with vague bars and zigzag markings; sec- 
ond dorsal and caudal barred; dark streaks radiating from eye; a dark 
humeral spot. Head 33; depth 45. D. VI-VII, 10; A. II, 6; Lat. 1. 
34. L. 14 inches. Smallest of the darters, and one of the smallest of 
fishes, abounding in the clear streams of the Northwestern States. 

(Putnam, Bull. Mus. Comp. Zodl. i, 1863, 4; Jordan, Man. Vert. 229.) 


268.—PERCA Linneus. 
Perch. 


(Artedi: Linnzus, Systema Nature: type Perca fluviatilis L.) 

Body oblong, somewhat compressed, the back elevated. Cheeks 
scaly; opercles mostly naked; the operculum armed with a single 
spine. Preopercle and shoulder girdle serrated. Mouth moderate, 
terminal; premaxillaries protractile; teeth in villiform bands on jaws, 
vomer, and palatines; no canine teeth. Branchiostegals 7. Gill-mem- 
branes separate; pseudobranchiw small, but perfect; no anal papilla. 
Scales rather small, strongly ctenoid. Lateral line complete. Dorsal 
fins entirely separate, the first of 12-15 spines; anal fin with two slender 
spines; caudal emarginate; air-bladder present. Pyloric coca 3; ver- 
tebree (P. fluviatilis) 21420. Fresh waters of northern regions; three 
species now known: P. fluviatilis in Europe, P. schrencki in Asia, and 
P. americana. This genus has long been considered the type of the 
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spiny-rayed fishes, and in many systems it has been placed first in the 
series of fishes. (=¢ozy, Perea, the ancient name of P. fluviatilis, from 


népzos, dusky.) 


$26. P. americama Schranck.— Yellow Perch; American Perch; Ringed Perch. 

Back dark olivaceous; sides golden yellow; belly pale; sides with 6 
or 8 broad dark bars, which extend from the back to below the axis of 
the body ; lower fins largely red or orange ; upper fins olivaceous ; usually 
no distinct black spot on anterior or posterior part of spinous dorsal. 
Back highest at origin of spinous dorsal, which is more or less behind 
insertion of pectoral; profile convex from dorsal to occiput, thence con- 
cave anteriorly, the snout projecting. Mouth somewhat oblique, max- 
illary reaching opposite middle of orbit. Cheeks closely scaled through- 
out, the scales imbricated ; opercular stiri and rugosities on top of head 
well marked. Pseudobranchiz quite small. Gill-rakers stout, short- 
ish. Head 34 in length; depth 34. D. XIII-I, 14; A. I, 7; scales 5- 
55-17. Fresh waters of the Eastern United States; chiefly northward 
and eastward; abundant. 

This species has been recently considered as a slight variety of the 
European Perca fluviatilis. It is, however, distinguished by the follow- 
ing characters: The head in P. americana is rougher, the opercle more 
strongly striate, the bones generally with finer and more numerous serre ; 
the preorbital is serrate, the scales on the cheeks are larger, imbricated 
and distinetly etenoid; the maxillary extends to opposite the middle of 
the pupil. The gill-rakers are stout, the longest but three times as high 
as broad. The pseudobranchie are much smaller than in P. fluviatilis. 
First spine of the dorsal over or behind the posterior edge of the operele, 
a series of scales downward from it rezching about to base of pectoral. 
In P. fluviatilis the dorsal is further forward, and the anterior spines are 
considerably higher than in P. americana. The scales:are usually larger 
in the American species, the dark bars are more sharply defined, and the 
black spot on the membrane cf the last dorsal spines, well defined in P. 
fluviatilis, is usually wanting. The most important characters, the dif- 
ference in the insertion of the dorsal, and in the gill-rakers and pseudo- 
branchie, have not been noticed by those writers who have decided 
that our species is identical with the European. 

(Perca americana Schraneck, about 1790, fide Gill: Bodianus flaveseens Mitch. Trans. 
Lit. & Phil.Soc. N. Y. 1815, 421: Perca flavescens Holbrook, Ichth. S. C. 1860, 2: Perea 


flavescens, acuta, and gracilis Giinther, i, 59-60: Perea fluviatilis var. Steindachner, 
Sitzungsber. Wiener Akad. 1873.) 
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269.—STIZOSTEDAUM Rafinesque. 
Pike Perches. 
(Lucioperca Cuvier: Centropomus Bleeker. ) 


(Stizostedion Rafinesque, Ichth. Oh, 1820, 23: type Perca salmonea Raf.) 

Body slender, elongate, fusiform. Head subconical, long. Cheeks 
and opercles more or less scaly; top of the head with some scales. 
Mouth large, the jaws about equal; premaxillaries protractile, little 
movable. Teeth in villiform bands, the jaws and palatines with long, 
sharp canines. Gil]-rakers slender, strong; gill-membranes separate. 
Preopercle serrated; opercle with one or more spines, terminations of 
radiating striae. Dorsal fins separate, the first with 12 to 15 spines; 
anal spines 2, slender; ventral fins not close together. Scales small, 
strongly ctenoid; lateral line continuous. Pseudobranchis well devel- 
oped. Pyloric ceca 3sto7. Large carnivorous fishes of the fresh waters 
of North America and Europe; two strongly marked species on each 
continent. (a7:%w, to prick; oredcov, a little breast; ‘‘the name means 
pungent throat,” according to Rafinesque.) 

a. Pylorie cwea 3, subequal, all about aslong asthe stomach. (Stizostedium. ) 
$27. S. vitreums (Mitch.) Jordan & Copeland.—JVall-eyed Pike; Dory; Glass-eye;- 
Yellow Pike; Blue Pike; Jack Salmon. 

Dark olive, finely mottled with brassy, the latter color forming indis- 
tinct oblique lines ; sides of head more or less vermiculated ; lower jaw 
flesh-colored; belly and lower fins pinkish; spinous dorsal with a large 
jet-black blotch on the membrane of the last two or three spines, other- 
wise nearly plain; second dorsal and caudal mottled olive and yellow- 
ish; base of pectorals dusky without distinet black blotch. Body slen- 
der, becoming compressed with age, the back more arched than in NS. ca- 
nadense. Dorsal spines high, more than half length of head; soft dorsal 
nearly as long as spinous dorsal.. Head 33; depth about 45. Eye shorter 
than snout, 45-d inhhead. D. XITI-I, 21; A. I, 12; Lat. 1.90. Pylorie 
ceca 3, rather long. Great Lake region, Upper Mississippi, and some 
Atlantic streams, north to the fur countries; an abundant and valued 
food-fish, reaching a length of nearly 3 feet and a weight of 10 to 20 
pounds. 

(Perca vitrea Mitch. Sup. Amer. Month. Mag. ii, 247, 1818: Lucioperca americana 


Cuy. & Val. ii, 122; Lucioperca americana Giinther, i, 74; Jordan, Bull. U.S. Nat. Mus, 
x, 46: Perca salmonea Raf Amer. Month. Mag. v, 354, 1818: Stizoste him salmoneum 
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Jordan, Bull. U. 8. Nat. Mus. x, 47: Stizostethium vitreum var. salmoneum Jordan, Man. 
Vert. ii, 230, the ‘‘Blue Pike,” a local variety in Ohio and southward; bluer, with the 
body shorter and deeper, the size smaller.) 


aa. Pylorie ceca small, unequal, 4 to 7 in number. (Cynoperca Gill & Jordan.*) ~ 


$28. 8. camademset (Smith) Jor.—Sauger; Sand-pike ; Gray-pike; Horn-fish. 
Olive gray above, sides brassy or pale orange, with much dark mot- 
tling; young pale orange with large dark lateral shades ; spinous dorsal 
with 2 or 3 rows of round black spots; no distinct black blotch on 
the posterior part of the fin; a large black blotch at base of pectorals ; 
second dorsal with about 3 rows of irregular dark spots; caudal dusky 
and yellowish. Body elongate, more terete than in the preceding. Head 
quite pointed, depressed, about 34 in length; depth 43-5. Eye small, 
5 in head. Opercular spines varying in number and size. D. XIII-I, 
18; A. II, 12; Lat. 1.95. Pyloric ececa 4-7, smaller than in S. vitrewm. 
L. 15 inches.. Great Lake region, Upper Mississippi and Ohio Rivers. 


(Lucioperca canadensis C. H. Smith, MSS. in Griffith’s edition Cuvier’s Animal King- 
dom, x, 275, 1836: Lucioperca canadensis Giinther, i, 75: Lucioperca grisea DeKay, N. 
Y. Fauna, Fishes, 1842, 19; Lucioperca grisea Giinther, i, 76; Jordan, Bull. U. S. Nat. 
Mus. x, 48: Lucioperca borea Grd., Proc. Acad. Nat. Sci. Phila. 1857.) 


Famity LXXXVI.—SERRANID &. 
(The Sea Bass.) 


Body oblong or elongate, more or less compressed, covered with adher- 
ent, ctenoid (rarely smooth) scales of moderate or small size. Mouth 
horizontal or little oblique, usually large. Premaxillary protractile. 
Maxillary broad, with or without a supplemental bone, its posterior part 
not slipping under the edge of the preorbital. Jaws with bands of teeth, 
some of the teeth sometimes enlarged and canine-like; no incisors nor 
molar teeth; vomer and palatines with bands of villiform teeth; tongue 
sometimes with teeth; pterygoids toothless. Gill-rakers usually stiff and 
rather long, armed with teeth. Gills 4, a long slit behind the fourth. 
Pseudobranchie large. Lower pharyngeals separate, rather narrow, 





“Jordan, Bull. U. 8. Nat. Mus. x, 48: type Lucioperca canadensis Smith. xvor, dog; 
mwéepun, perch. 
tThree varieties of this species may usually be recognized: 

a. Var. canadense, of the St. Lawrence region, with the opercles and bones of the head 
considerably rougher, the number of opercular spines, which are merely the free 
ends of the strive, increased; the head is also more closely and extensively scaly ; 

b. Var. griseum (DeKay), the common form of the Great Lake region, described above; 
and 

c. Var. borewm Grd. from the Upper Missouri region, with the head slenderer. 

These forms intergrade and are doubtless varieties of the same species. 
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with pointed teeth. Gill-membranes separate, free from the isthmus. 
Branchiostegals 7 or 6. Cheeks and opercles scaly; preopercle with 
. its posterior margin usually more or less serrate; opercles usually ending 
in one or two flat points or spins. Nestrils double. Lateral line con- 
tinuous, single, not running up on the caudal fin (except in Centropomus). 
Skull without cranial spines, not cavernous. No suborbital stay. Dorsal 
fin variously developed, continuous or divided, the spines generally stiff. 
Anal fin rather short, with 3 spines, which are rarely reduced in number 
or obsolete. Ventrals separate, throacic, 1,5. Pectorals well developed. 
Caudal fin truncate, rounded, or moderately forked, its peduncle stout 
and not keeled. Vertebre about 25. Air-bladder present, usually rather 
small, and adherent to the walls of the abdomen. Intestinal canal 
short, with several or many pyleric appendages; the stomach cecal. 

Genera 40; species about 300. Carnivorous fishes, chiefly marine, 
and found in all warm seas; a few in fresh waters. 

As here understood, the Serranide comprises the most of the family 
of Percide as understood by Giinther and others, exclusive of these with 
imperfect pseudobranchie, those with one or two anal spines and with 
the number of vertebra increased, those in which the whole length of 
the maxillary slips under the preorbital, and the forms related to 
Priacanthus. Even after these eliminations the family is considerably 
varied. The definition of genera in this group offers many difficulties. 

(Percida, groups Percina, Serranina, exclusive of certain species, Giinther, i, 61-220: 
Serranide, Labracide, Centropomida, Gill.) 


*Anal spines strong; dorsal spines several. 
t Branchiostegals seven. 3 
a. Teeth all villiform, without canines. 
b. Candal fin deeply forked; dorsal divided. 
e. Tongue toothless; supplemental maxillary present. (Centropomina.) 


Oa Second) aAnalespine StLON|D, eeeeyosemiessisee -1a\sconeeeisie'= CENTROPOMUS, 270. 
ce. Tongue with teeth; supplemental maxillary wanting. (Labracinw.) 
CENTS OLS AlawalllO IS PINES = waite stetetas aicisioteie lal c/s fale l=lelwini=/==r= Roccws, 271. 


bb. Caudal fin not forked. 
e. Tongue toothless; head scarcely armed. 
f. First dorsal of 10 spines, depressible in a groove..STEREOLEPIS, 272. 
ee. Tongue with teeth; head well armed. 
g. Dorsal continuous; a rough ridge on the operculum. 
POLYPRION, 273. 
aa. Teeth not all villiform, some of them more or less enlarged and canine like. 
(Serranine. ) 
h. Maxillary without distinct supplemental bone; lateral canines 
usually stronger than those in front. ....SERRANUS, 274. 
hh. Maxillary with a distinct supplemental bone ; anterior canines 
strongest; inner series of teeth depressible. 
i. Cranium above with three parallel raised crests; anal rays 
ghoum irl, Whee. 222.22. 22: 2. <- .28- TRISOTROPIS, 270: 
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i. Cranium with only the median crest developed; anal rays 
aout EDO) oye tae ere ere eee EPINEPHELUS, 276. 

hhh. Maxillary unknown; ‘‘ pyloric ceca innumerable.” 
PROMICROPS, 277. * 


tt Branchiostegals 6; dorsal spines 10, the third filamentous- --.--..~-.. DULES, 278. 
** Anal spines obsolete or reduced to 2; scales very small, smooth. (2Rhypticinae.) 
3. Dorsal ‘spines:2 on sionlyeeeeseceeeceee coe. RHYPTICUS, 279, 


270.—_CENTROPOMUS Lacépede. 
(Oxylabrax Bleeker. ) 
(Lacépéde, Hist. Nat. Poiss. iv, 248, 1802: type Sciwra undecimalis Bloch.) 

Body elongate, covered with rather small, ctenvid scales. Head 
oblong-conical, depressed, lower jaw projecting ; teeth on jaws, vomer, 
and palatines, all villiform, without canines; tongue smooth. Maxillary 
with a strong supplemental bone. _Preopercle serrated; two stronger 
spines at its angle; opercle without true spines; preorbital and supra- 
scapular usually serrated. Dorsal fins entirely separated; the first with 
8 spines; the first and second spines usually much shorter than the 
third. . Anal fin short, with 3 spines, the second of which is long and 
strong. Caudal forked. Lateral line conspicuous, extending on the 
caudal fin. Branchiostegals 7. Species numerous, inhabiting tropical 
seas. According to Professor Gill the skeleton of Centropomus differs 
so widely from that of the other Serranoids that it should constitute a 
separate family. (zevtpov, spine; zéy2, operculum.) 

a. Lat. 1. about 70; body elongate. 
879. C. umdecimalis (Bloch.) Cuv. & Val. —Robalo. 

Silvery, greenish above; lateral line black, very distinct; dorsal and 
caudal dusky; other fins yellowish; ventrals without dusky area.  Pre- 
orbital nearly entire. Third dorsal spine longer than the fourth; second 
anal spine comparatively short, about as long as third. Air-bladder 
anteriorly with two long, slender, backward-directed horns. Head 3; 
depth 44. D. VIJ-I,9; A. III, 6; Lat.1.70. <A large food-fish, abundant 
in the West Indies; ranging northward to Lower California, Florida, 
and Texas. 


(Scie@na undccimalis Bloch. Ichth. 303; Giinther, i, 79; Vaillant & Bocourt, Miss. Sci. 
au Mex. iv, 17: Centropomus viridis Lockington, Proc. Cal. Acad, Nat. Sci, 1877, 16.) 


271.—ROCCUS Mitchill. 
Bass. 
(Labrax Cuvier, 1817; preoccupied in Chirida. ) 


(Mitchill, Rept. part, Fish, N. Y, 1814, 25: type Roceus striatus Mitch. = Sciwna lin- 
eata Bloch.) 
Body oblong or ovate, compressed and more or less elevated. Head 
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conical, scaly above and on sides. Mouth rather large, nearly horizon- 
tal; the jaws equal, or the lower projecting. Premaxillaries protrac- 
tile; maxillaries large, without supplemental bone, only the edge of the 
anterior part slipping under the preorbital. Teeth all villiform, in 
bands, on jaws, vomer, palatines, and tongue. Hye large, orbital ridge 
a little elevated. Preopercle serrate behind and below; the teeth of 
its lower margin sometimes enlarged. Opercle with two flat spines. 
Preorbital narrow. Pseudobranchize large. Seales large. Breast 
scaly. Dorsal fins separate or connected at base, the anterior with 9 
strong spines. Anal spines well developed. Caudal fin Innate. Pec- 
torals small. Species about 6, in America and Europe, inhabiting both 
fresh and salt waters. (Name derived from the vernacular ‘“ Rock-fish.”) 
a. Serre on lower edge of preopercle small, not directed forwards. 

b. Teeth on base of tongue; anal spines graduated ; lower jaw projecting; scales 

on cheeks almost cycloid ; dorsal fins separate. 


c. Teeth on base of tongue in two patches; body elongate, little compressed. 
(Roecus Mitchill. ) 


$30. R. lineatus (Bloch) Gill.—Striped Bass ; Rock-fish ; Rock. 
Olivaceous-silvery; sides and below silvery white or brassy; sides 
marked with 7 or 8 longitudinal dark bands, one of which runs along 
the lateral line; the stripes usually continuous. Body elongate, little 
elevated; the young slender; axis of body about in the middle of the 
depth of the body. Mouth large, oblique; the large maxillary reaching 
to below the middle of orbit. Eye about half length of snout. Pee- 
toral short, 12 in head. Spines slenderer than in the other species; the 
second anal spine } length of head. Head 34 in length; depth 35. D. 
IX-I, 12; A. III, 11; Lat. 1.65. L. 3-4 feet. Atlantic coast; entering 


rivers; one of the largest and finest of our game fishes. 


(Sciena lineata Bloch. Ichth. ix, 53: Roccus lineatus Gill. Proce. Acad. Nat. Sei. Phila. 
1860, 64: Labrax lineatus Holbrook, Ich. 8. C. 1860, 24: Labrax lineatus Giinther, i, 64.) 


cc. Teeth on base of tongue in a single patch; body oblong, compressed. (Lepibema* 
Raf. ) 
$31. R. chrysops (Raf.) Gill.— White Bass. 

Silvery, tinged with golden below the lateral line and with reddish 
above; sides with blackish or dusky longitudinal lines, 4 or 5 above 
the lateral line, one through which the lateral line runs, and a variable 
number of more or less distinct ones below it, the latter sometimes 
more or less interrupted or transposed. Dorsal outline much curved ; 








~ * Rafinesque, Ich. Oh. 1820, 23: type. Perea chrysops. (Aenis, scale ; Ane, stair ; 
from ‘‘ the scaly bases of the fins.”’) 


Bull. Nat. Mus. No. 16-——34 
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second anal spine 4 length of head. Axis of body rather below the 
middle of its depth. Head conical, slightly depressed at the nape. 
Mouth small, nearly horizontal; maxillary reaching middle of pupil. 
Head about 34 in length; depth about 24. Eye large, its diameter 
equal to the length of the snout. D.IX-I, 14; A. III, 12; Lat. 1. 55. 
L.15 inches. Great Lakes, Mississippi Valley, and northward. A game 
fish of some repute. 


(Perca chrysops Raf. Ich. Oh. 1820, 28: Labrax multilineatus Kirtland, Bost. Jour. 
Nat. Hist. v, 21: Roccus chrysops Gill, Proc. Acad. Nat. Sci. Phila. 1860, 113: Labrax 
osculatii, multilineata, and notata Giinther, i, 65, 67: Labrax albidus Dekay, New York 


Fauna, Fish, 1842, 13.) 


bb. No teeth on base of tongue; second anal spine enlarged; jaws equal; scales on 
cheeks ctenoid; dorsal fins somewhat connected. (Morone* Gill.) 
d. Sides striped with black. 


$32. KR. imterruptus (Gill) J. & G.— Yellow Bass. 

Brassy, tinged with olivaceous above; sides with 7 very distinct lon- 
gitudinal black bands, darker than in the other species, those below 
the lateral line interrupted posteriorly, the posterior part alternating 
with the anterior. Body oblong-ovate, with the dorsal outline much 
arched. Head depressed, somewhat pointed, its profile concave. Eyes 
large, their diameter equalling length of snout. Mouth somewhat 
oblique, maxillary nearly reaching middle of orbit. Spines very robust; 
second anal spine 2 length of head. Dorsal fins little connected. Head 
3 in length; depth 22. D. TX-I, 12; A. II, 9; Lat. 1.50. L. 1 foot. 
Mississippi Valley, chiefly southward; north to Illinois. 

(Labrax chrysops Girard, U.S. Pac. R. R. Surv. Fish. 1858, 29; not Perca chrysops 
Rat.: Morone interrupta Gill, Proc. Acad. Nat. Sci. Phila. 1860, 118.) 

dd. Sides not striped with black. 


833. R. americanus (Gmel.) J. & G.—White Perch. 

Olivaceous; sides silvery, with faint lighter streaks. Body oblong- 
ovate; dorsal outline much arched; the head depressed above eyes, 
and rather pointed. Mouth rather small, somewhat oblique, maxillary 
nearly reaching the vertical from the middle of the orbit. Eye mod- 
erate, its diameter about equal to length of snout. Spines strong, the 
second anal spine nearly $ length of head. Dorsal fins considerably 
connected. Head 3 in length; depth about 3. D. IX-I, 12; A. III, 9; 





*Gill, Proc. Acad. Nat. Sci. Phila. 1860, 116: type Perca americana Gmel. Morene 
Mitch. Rept. Fish. N. Y. 1814, 18; is properly asynonym of Perca. (Meaning, if any, 
unknown. ) 
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Lat. 1. 59. Length scarcely a foot. Cape Cod to Florida, abundant, 
ascending all streams coastwise. 


(Perca americana Gmel. Syst. Nat. I, pars iii, 1308, 1789: Labrax rufus Storer, Hist. 
Fish. Mass. 9: Morone americana Gill, Proc. Acad. Nat. Sci. Phila. 1850, 116: Perca mu- 
cronata Raf. Amers Month. Mag. ii, 205: Labrax americanus Holbrook, Ich. 8. C. 5: 
Labrax rufus and pallidus Giinther, i, 65, 67.) 


272._STEREOLEPIS Ayres. 
Jew Fishes. 


(Ayres, Proc. Cal. Acad. Nat. Sci. 1859, 28: type Stereolepis gigas Ayres.) 


Body oblong, somewhat elevated, little compressed. Head robust, 
the profile steeply elevated, the forehead broad and flattish. Edges of 
preopercle and interopercle serrate, becoming nearly entire with age. 
Crown, cheeks, and opercles scaly ; snout, preorbital, and jaws naked. 
Scales small, not strongly ctenoid, their surface rugose with radiating 
strie. Mouth large, wide, placed low; lower jaw prominent. Maxil- 
lary with a well-developed supplemental bone, extending to below the 
eye. Preorbital wide, only the anterior edge of the maxillary slipping 
under it. Teeth all villiform, in broad bands, on jaws, vomer, and pal- 
atines. Branchiostegals 7. Pseudobranchie very large. Gill-rakers 
very strong. Dorsal fin with 11 low, stout spines, the last spines very 
much shorter than the middle ones, and all depressible in a deep groove. 
Anal fin similar to soft dorsal, with 3 low, stout spines; caudal fin 
broad, nearly truncate; peetorals moderate; ventrals long. Pyloric 
ceca about 7. Size enormous, among the largest of Percoid fishes. 


(otzpsds, firm; Aszts, scale.) 


S34. S. gigas Ayres.—Jew-fish; Black Sea Bass. 

Brownish with large black blotches, becoming with age nearly uni- 
form greenish black; vertical fins in the young with a conspicuous 
pale edge; ventrals black. Body and head robust; region from occi- 
put to dorsal carinated. Soft parts of vertical fins scaly; spinous part 
naked; first dorsal spine prominent, curved. Ventrals reaching vent, 
one-fourth longer than the pectorals. Head 3; depth 3. D. X-I, 10; 
A. III, 8; Lat. 1. 115. Pyloric ceca 7, long. L. 5 feet. Coast of 
California from San Francisco southward, not rare. 


(Ayres, Proc, Cal. Acad, Sci. 1859, 28: Stereolepis californicus Gill, Proc. Acad. Nat. 
Sci. Phila. 1863, 330.) 
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273.—_POLYPRION Cuvier. 
Stone Bass. 


(Cuvier, Régne Anim. ii, 1817: type Polyprion cernium Val.) 

Body robust, moderately elevated, covered with small, firm scales, 
which extend on the vertical fins. Mouth large, the lower jaw pro- 
jecting. Teeth in villiform bands on jaws, vomer, palatines, and 
tongue. Preopercle serrate; orbital region with spinous projections ; 
a strong, rough, bony longitudinal ridge on the opercle. Dorsal fin 
continuous, low, with 11 strong spines; caudal rounded; anal with 
3 spines, the third the largest; ventrals large; pectorals short. 
Spines of anal and ventrals somewhat serrate on the anterior edge. 
Vertebre 13+13. Pyloric ceca about 70. Branchiostegals 7. (zvdds, 
many ; zpr@y, Saw.) 


835. P. oxygenius (Schn.) J. & G.—Stone Bass; Wrecek-fish; Cernier. 

Grayish brown, the caudal edged with white; young clouded with 
light and dark. Body robust, somewhat compressed; the vack ele- 
vated. Mouth rather large, the scaly maxillary extending to opposite 
the posterior margin of the eye; lower jaw the longer. Supraocular 
region, scapula, suprascapula, preopercle, and a ridge on opercle spi- 
nigerous. Anal spines short, serrate anteriorly, the third much the 
longest. Head 3; depth 23. D. XI, 12; A. III, 8; L.6 feet. <A very 
large fish of the coasts of Southern Europe and Africa; a single young 
specimen lately obtained in deep water by the United States Fish Com- 
mission. It resembles Stereolepis, but is much rougher. » 


(Amphiprion americanus Bloch & Schneider, 205, t. 47, 1801; erroneously ascribed to 
America (nomen ineptum?): Epinephelus orygeneios Bloch & Schneider, 301: Polyprion 
cernium Valenciennes, Mém. du Mus. xi, 265: Polyprion cernium Cuy. & Val. iii, 21, pl. 
42: Polyprion cernium Giinther, i, 169: Polyprion cernium Day, Brit. Fish. 17.) 


274.—SERRANWS Cuvier. 
Sea Bass. 


(Cuvier & Valenciennes, Hist. Nat. Poiss. ii, 210, 1828: type Perca scriba L.) 

Body oblong or moderately elongate, covered with rather small, 
ctenoid scales. Scales of the lateral line quadrilateral or subtriangu- 
lar, ctenoid. Head oblong. Mouth wide, oblique. Maxillary with- 
out supplemental bone. Outer series of teeth more or less enlarged 
and canine-like, the canines sometimes very small, sometimes large, 
commonly numerous and developed along the sides of the lower jaw, 
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as well as along the front ; teeth mostly fixed. Preopercle serrate be- 
hind; opercle ending in 2 flat spines. Cheeks and opercles scaly. Gill- 
rakers shortish, stout. Fins little scaly. Dorsal fin continuous or 
emarginate, with 10 strong spines and 11-15 soft rays. Anal spines 
well developed. Caudal fin lunate or truncate. Occipital crests little 
developed. Pyloric coeca few. Vertebre 10 + 14. Species very nu- 
merous in warm seas. Several modern genera are here included, some 
of which may perhaps merit restoration. 

The typical species of Centropristis differs from Serranus scriba and 
its relatives in numerous respects, notably in the searcely differentiated 
canines, the broader bands of teeth, the broader head, the stronger 
serre on the opercle, the rudimentary dorsal groove and nearly naked 
spinous dorsal (in Serranus proper, of which we have no typical species, 
there is no trace of a groove and the dorsal is more scaly), the larger 
seales, and the shorter soft dorsal. Each of these characters is shared 
with some of the species now referred to Serranus, and any line of divi- 
sion of the two groups is simply arbitrary, at least until the species are 
better known. 

(Serran or serrano, a vernacular name; from the Latin serra, a saw.) 


* Caudal trilobate or trifureate. 

t Dorsal spines simple. (Centropristis * Cuvier.) 
$36. S. atrarius (L.) J. & G.—Black Fish; Black Sea Bass. 

Dusky brown or black ; more or less mottled, with traces of pale longi- 
tudinal streaks along the rows of scales; young greenish, often with a 
dark lateral band, sometimes broken up, forming cross-bars; dorsal fin 
with several series of elongate, whitish spots, forming interrupted lines ; 
other fins dusky, mottled. Body ovate, robust, the back somewhat ele- 
vated; axis of body below the middle of the depth. Head large, thick, 
little compressed, somewhat pointed; top of head naked; cheeks and 
opercles scaly ; scales on cheeks in about 11 rows. Mouth oblique, low, 
rather large, the premaxillary below the level of the eye; lower jaw 
prominent; maxillary broad, its upper edge anteriorly slipping under 
the edge of the broad preorbital, which is nearly as wide as the eye. 
Eye large, wider than interorbital space, less than snout, 4} in head. 
Gill-rakers long. Canines very small, scarcely differentiated. Teeth 
all fixed, the bands rather broader than usual. Dovsal spines rather 





*Cuvier, Regne Anim. ed. 2, 1829: type Centropristis nigricans Cuv.= Perca atraria 
L. (xévrporv, spine; mp10rns, saw.) 
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strong, not filamentous, the middle ones rather higher than the poste- 
rior, Which are considerably lower than the soft rays, the highest spine 
as long as from snout to middle of eye. Anal short and high, its spines 
graduated. Pectoral very long, 14 in head, reaching vent. Ventrals 
long, nearly reaching vent, inserted below front of base of pectorals. 
Caudal slightly double concave; fins little scaly, except at base; a rudi- 
mentary groove at base of spinous dorsal, over which scales do not 
pass. Head 23; depth 22. D. X,11; A. III, 7; Lat. 1. 50; coca 4-7. 
L. 12 inches. Cape Cod to Florida; generally abundant. 


(Perea atraria L. Syst. Nat.: Centropristis nigricans Cuv. & Val. iii, 37: Centropristis 
atrarius Giinther, i, 86: Centropristis atrarius Holbrook, Ich. 8. Car. 42.) 


tt Dorsal spines produced in long filaments. (Triloburus* Gill.) 


$37. S. trifurewus (Linn.) J. & G. 

Grayish, with purple reflections; sides with 6 dusky gray vertical 
bars meeting across the back; silvery below; head bronze, with blue 
streaks in front of eye; dorsal shaded with olive, a large irregular 
black spot near its middle; dorsal filaments red. Body slender, little 
elevated, subfusiform. Mouth large, nearly horizontal, maxillary reach- 
ing to opposite middle of orbit. Preopercle finely and evenly serrated. 
Most of the dorsal spines and the three lobes of the caudal produced 
and filamentous. Head 3; depth about 4. D.X,11; A, III, 8; Lat. 1. 


about 55. South Atlantic coast; not very common. 
(Perca trifurca Linn. Syst. Nat. i, 489: Centropristis trifurea Holbrook, Ich. 8. Car. 
1860, 49: Anthias frrcatus Giinther, i, 91.) 


** Caudal lunate or truncate. 
¢ Serres on lower limb of preopercle small, not antrorse. 
a, Canine teeth small. 
b. Dorsal fin continuous, none of the spines elevated. 
c. Serre at the angle of the preopercle forming one or two groups of 
radiating spies; soft dorsal rather short. (Diplectrwmt Holbr.) 


838. S. faseicularis Cuy. & Val.—Squirrel Fish; Serrano. 


Brownish above, silvery below, sides marked with 7 or 8 longitudinal 
dark-blue lines; head marked with blotches and lines of dark blue; 
three or four distinct blue stripes across top of head; two across pre- 
orbital, the lower forked ; fins barred with blue and pale yellow. Body 
elongate, not elevated. Head naked above; mouth rather large, maxil- 
lary narrow, nearly reaching posterior margin of orbit. Dorsal and 





* Gill, Cat. Fishes East Coast N. Am. 1851, 30; not characterized: type Perca trifurca 
L. (rpeis, three; Aofods, lobe, ; dupa, tail.) 

tHolbrook, Ich. S. C. ed. 1, 32, 1859: type Serranus fascicularis C. & V. (625, 
two; zAnHxuTpor, spur.) 
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anal spines slender, rather low, the former continuous with the soft 
rays; second anal spine small; caudal deeply emarginate; pectorals 
shortish, reaching tips of ventrals. Serra of preopercle forming two 
diverging groups of long spines at its angle; lower limb of preopercle 
entire. Head 3; depth 4. D. TX, 12; A. II, 7; Lat. 1. about 65. West 
Indies, north to South Carolina; not rare. 


(Cuv. & Val. ii, 245: Centropristis fascicularis Giinther, i, 83: Diplectrum fasciculare 
Holbrook, Icth. 8. C. 1860, 35.) 


ce. Serre of preopercle simple. (Haliperca* Gill.) 
d. Soft dorsal of more than 13 rays. 
$39. 8. subligarimus (Cope) J. & G. 

Chocolate-brown; cheeks, interopercle, maxillary, and mandible with 
a coarse network of white lines; yellowish below; body with 5 vertical 
cross-bands, 2 on the caudal peduncle and 2 above anal fin; pectoral 
and caudal with small brown spots; second dorsal and anal brown, 
with rows of small white spots. Form elongate-oval. Head narrow, 
conical; profile regular; mandible projecting; opercle with three points; 
maxillary smooth; cheeks and opercles scaly, those on the latter minute ; 
scales on the vertex ceasing behind posterior margin of pupil. Median 
dorsal spines subequal; median anal spines extending beyond base of 
anal fin; caudal truncate. Teeth and armature of preopercle not de- 
scribed, but doubtless much as in S. atrarius. D. X, 14; A. III, 8; 
scales 54-48-18. Pensacola, Fla. (Cope.) 

( Centropristis subligarius Cope, Proc. Acad. Nat. Sci. Phila. 1870, ——.) 
bb. Dorsal fin emarginate, some of the anterior spines being elevated; soft dorsal 

long; preopercle simply serrate. (Paralabraxt Girard.) 
840. S. claihratsyas (Grd.) Steind.—Rock Bass; Cabrilla. 

Grayish green, with obscure, broad dusky streaks and bars, which 
form reticulations on the sides; sides often mottled or shaded with 
bluish or yellowish, but usually without distinct spots; a broad dark 
shade near axis of body, below which the color is nearly plain silvery 
gray. Preorbital narrow, its least width slightly more than half the 
diameter of the orbit. Maxillary broad, much expanded at tip, its 
greatest width two-thirds diameter of eye. Gill-rakers rather long, 22 
below the angle. Pectorals long, 14 in head; ventrals 13 in head; 
third, fourth, and fifth dorsal spines about equal, the second Spine 


*Gill, Proc. nee Nae Sci. ‘Phila, 1862, type ee bivittatus C.&V. (aAs, 
sea; 7épxn, perch.) 

tGirard, Proc. Acad. Nat. Sci. Phila. 1856, 131: type Labraz nebulifer Grd, = Atracto- 
perca and Go:vioperca Gill. (aapda, near; AcBpaé, Labrax.) 
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half the length cf the third, the third less than length of snout and 
orbit; second anal spine longest. Top of head mostly naked; a few 
scales along the median line behind the pupil. Head 3; depth 34; eye 
12 in snout. D. TX, 1,13; A. III, 7; Lat. 1. 73. L.18 inches. Coast 
of California; abundant southward. 

(Labrax clathratus Grd. Proc. Acad. Nat. Sci. Phila. 1854, 143: Paralabrax clathratus 
Grd. U.S. Pac. R. R. Surv. 34: Paralabrax clathratus Giinther, i, 62: Atractoperca clath- 
rata Gill, Proc. Acad. Nat. Sci. Phila. 1861, 165.) 

S41. S. maculofasciatus Steindachner.—Cabrilla. 

Olive brown, everywhere above thickly covered with dark hexagonal 
orroundish spots, which cover more space than the ground color, the latter 
forming reticulations around them; spots on back more or less confluent, 
most distinct and tinged with orange on sides of head, branchiostegals, 
and base of pectorals; about 7 oblique dusky cross-bars along the sides, 
in which the spots are deeper in color and more confluent; a bluish stripe 
from eye across chéeks; lips plumbeous; lower side of head yellow; 
spinous dorsal dusky, the membrane of third spine black; soft dorsal 
with bronze spots; caudal with confluent dark spots at base and bronze 
spots at tip; other fins mottled with bronze and dusky. Preorbital very 
wide, wider than eye; maxillary narrow, reaching middle of pupil, its 
width about half that of eye; gill-rakers short, 14 below angle of arch ; 
pectoral short, 14 in head; ventrals 13; third and fourth dorsal spines 
elevated, the second two-fifths the height of the third, which is longer 
than snout and orbit; second anal spine shorter than third ; top of head 
scaled on the middle line to opposite front of pupil, naked on sides; eye 
half as long as snout. Head 3; depth 3. D. X,1, 14; A. III, 7; Lat. 
1,90 (72 pores). L. 12 inches. Coast of California, abundant from San 
Diego southward. 

(Steindachner, Ichthyol. Notizen vii, 969, 1868; Vaillant & Bocourt, Miss. Sci. au 
Mex. iv, 72, 1874.) 
$42. S. mebuwlifer (Grd.) Steind.—Johnny Verde. 

Greenish with irregular pale and dark mottlings and traces of dark 
oblique cross-bars, the colors having a washed or faded appearance; fins 
dull bluish black, mottled ; lower side of tail with wavy whitish streaks ; 
under side of head salmon color; preorbital, suborbital, and cheeks pro- 
fusely marked with round orange spots; a dark streak downward and 
backward from eye; caudal mottled. Preorbital very broad, its least 
width about equal to the diameter of the eye; maxillary rather narrow, 
half as broad as the eye, reaching middle of pupil; gill-rakers shortish, 
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about 15 on lower part of arch; pectorals rather short, about % the 
length of the head; ventrals 2-24 in head; first 2 dorsal spines very 
short, the third very high, much higher than any of the others; second 
spine one-third to one-fourth length of third, which is longer than 
snout and orbit; second anal spine as long as third; top of head closely 
sealed to beyond front of eyes. Head 23; depth 34; eye less than half 
the snout. D. X, 1,14; A. III, 7; Lat. 1.86. L.18 inches. Coast of 
California, from Monterey southward; abundant. 


(Labrax nebulifer Girard, Proc. Acad. Nat. Sci. Phila. 1854, 142: Paralabrax nebulifer 
Girard, U. S. Pac. R. R. Surv. x, 33, pl. xii: Paralabrax nebulifer Giinther, i, 62; Stein- 
dachner, Ichthyol. Beitriige, iii, 1.) : 


tt Serre on lower edge of preopercle, large, spur-like, directed forward. (Plectropoma* 
Cuvier. ) 
$43. S. chilorurus (C. & V.) J. & G.—Negrita. 

Color uniform blackish, strongly tinged with violet; pectoral and 
caudal yellow. Mouth rather large, the maxillary without supplemental 
bone, extending to the front of the pupil; lower jaw projecting; nine 
rows of scales on the cheek; preopercle finely serrate above, its lower 
margin withseveral antrorse teeth. Body elevated, somewhat com- 
pressed. Pectoral long, extending beyond ventrals ; caudal forked ; sec- 
ond and third spines of anal about equal. Head 23; depth 24. D. 
X, 15; A. ILI, 7; Lat. 1. about 65. West Indies, north to Garden Key, 
Florida. 


(Plectropoma chlorurum Cuyv. & Val. Hist. Nat. Poiss. ii, 406, 1828: P. chlorurwm 
Giinther, i, 167: P. chlorurum Vaill. & Boc. Miss: Sci. Mex. iv, 104: Plectropoma nigri- 
cans Poey, Memorias Cuba, i, 71, 1851: Hypoplectrus nigricans Poey, Synopsis Pisce. 
Cubens. 290.) 


275.—TRISOTROPIS Gill. 
(Parepinephelus Bleeker.) 


(Gill, Proc. Acad. Nat. Sci. Phila. 1865, 104: type Perea guttata Bloch.) 
Characters of EHpinephelus, except that the lateral crests on the cra- 


nium are well developed, like the median one. ‘This genus is recog- 
nizable externally by its oblong form, the peculiar structure of the nos- 
trils, the form of the fins, etc., but is more especially distinguished by 
the development of the skull, which differs in a very marked manner 


*Cuvier, Régne Anim. ii, 142, 1829: type Bodianus maculatus Bloch. This group 
has been separated from Serranus on account of the strong antrorse teeth of the lower 
edge of the preoperele. It has been divided by Professor Gill into several genera, 
which have been adopted and defined by Professor Poey, but their necessity is not 
evident. It is at best an artificial group, and some of the current species (P. afrum, 
etc.) belong to Epinephelus. (xAHxTporv, spur; 7@uc operculum.) 
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from that of Epinephelus. * * * The skull differs from that of Epi- 
nephelus by the wider interorbital area, the parallelism and continuation 
of the lateral crests forward to the middle of the orbits inclosing an elon- 
gated parallelogram, the surface of which, especially between the orbits, 
is more uniform; the absence of a frontal crest, the simple curvature or 
straightness of the naso-vomerine ridge and absence of the angle at the 
suture between the nasals and vomer.” (Gill.) The species of this 
group have the anal III, 11, or III, 12. They reach a very large size, 
and are abundant in the tropical seas. (<pet-, thrice; toedz:s, a keel, in 
allusion to the presence of the three parallel elevated keels on the top 
of the cranium, which distinguishes this genus from Hpinephelus.) 


$44. TV. brummems Poey.—Black Grouper; Abadejo. 

Clear brown, covered with spots of darker brown, irregular in size 
and form; pectorals reddish; ventrals bluish; other fins dusky; max- 
illary with a supplemental bone; preopercle sinuous; third dorsal spine 
not a third as high as the body; soft dorsal highest at its middle. 
Head 3 in total length; depth about 4. Eye 7$in head. D. XI, 16; 
A. III, 11; Lat. 1. about 110; caeea 15. (Poey.) West Indies, north to 
Virginia. 

(Serranus brunneus Poey, Memorias Cuba, ii, 131, 1858; Goode & Bean, Proc. U. S. 
Nat. Mus. 1879, 143.) 


$45. T. faicatus Poey.—Scamp. 

Brown, with irregular darker spots, none on the head or belly ; pec- 
torals edged with blackish and orange. Body moderately compressed. 
Maxillary reaching vertical from posterior margin of eye; lower jaw 
much projecting beyond the upper; upper jaw with teeth in a single 
series, with a short band in front; 4 canines; lower jaw with teeth in 
two series, and with several canines at the symphysis; teeth on vomer, 
in an angular patch; palatine teeth in a single series. Sixth dorsal 
spine longest; caudal deeply forked, the external rays nearly twice the 
length of the middle ones. Head 23; depth about 3. D. XI, 17; A. 
Il], 11; L. lat. 120; L. transv. 28. (Goode & Bean.) West Indies, north 


to Pensacola. 
(Poey, Memorias, ii, 138; Goode & Bean, Proc. U. S. Nat. Mus. ii, 140, 1879.) 


$46. VT. microlepis Goode & Bean. 

Maxillary reaching perpendicular from posterior margin of orbit; 
each jaw with two canines; upper jaw with an inner series of villiform 
and an outer series of large slender conical teeth curved inward; lower 
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jaw with two series of conical teeth, the inner the largest and movable; 
Yomer and palatines with very small villiform teeth. Preopercle with 
fine denticulations on its posterior margin and some coarser ones at the 
angle. Third and fourth dorsal spines highest, the first slightly higher 
than the second. Color not described. Head 24-22; depth 33. D. 
XI, 18; A. III, 10; L. lat. 145; L. transv. 38. (Goode & Bean.) 
Western coast of Florida. 
(Goode & Bean, Proc. U. S. Nat. Mus. ii, 1879, 141.) 


276.—EPINEPHELUWS Bloch. 


Groupers*; Merous. 
(Bloch, Ichth. 1793; Bloch & Schneider, Syst. Ichth. 1801, 299: type Epinephelus ruber 
Bloch. ) 

Body stout, compressed, covered with small ctenoid scales, which are 
often somewhat embedded in the skin; 75-140 in the course of the lat- 
eral line; scales of the lateral line triangular, cycloid; soft parts of the 
vertical fins generally more or less scaly. Top of cranium narrow, with 
the median crest only developed, the lateral keels being obsolete. Pre- 
opercle moderately serrate behind, its lower limb nearly or quite entire, 
rarely with an antrorse spine; opercle with two strong spines. Mouth 
large; maxillary with a well-developed supplemental bone. Canine 
teeth few, large, in the front of the jaws; enlarged teeth of the inner 
series of each jaw depressible. Gill-rakers short. Dorsal spines usually 
9 or 11, not filamentous, the last ones somewhat shorter than the middle 
ones. Anal spines 3, the second usually the larger; the number of soft 
rays 7-9. Caudal fin rounded. Pyloric ceca usually few (usually 10- 
20). Species very numerous, most of them of large size, abounding 
in all the tropical seas, where they are among the most valuable food- 
fishes. (zwegeioc, clouded; in allusion to a supposed adipose mem- 
brane covering the eye.) 


* Dorsal spines 11. 
a. Pyloric ceca less than 35. (Lpinephelus.) 


847. E. capreolus (Poey) J. & G.—Cabrilla. 

Brown, everywhere covered with round dark spots regularly placed, 
largest below, smallest near the dorsal fin, those below abeut as large 
as the pupil; two larger black spots at base of spinous dorsal, partly on 
the fin; a few roundish pale spots on the body; fins all spotted; pec- 


*A corruption of the Portuguese name, Garrupa. 


540 CONTRIBUTIONS TO NORTH AMERICAN ICHTHYOLOGY—IV. 


torals and ventrals finely mottled, the pectorals with a narrew pale 
edge. Body ovate, rather slender, the head long and pointed. Lower 
jaw slightly projecting; maxillary extending nearly to the posterior 
border of the orbit; four small canines in front of lower jaw. Pre- 
opercle slightly emarginate, its edge finely serrate. Scales small, those 
on cheeks, breast, and top of head very small. Caudal rounded; pec. 
toral fin extending beyond tips of ventrals, to vent; second anal spine 
rather strong. Head 23; depth 3. 1. XI, 16; A. III, 7; Lat. 1. about 80. 
Florida to the Caribbean Sea; abundant in the West Indies; an excel- 
lent food-fish. The synonymy of this species is much confused, and the 
name to be adopted is uncertain. 


(? Perca maculata Bloch, Ichth. 181, taf. 343, 1797; not Holocentrus maculatus Bloch, 
Ichth. taf. 242, which is also apparently an Lpinephelus: ? Sparus atlanticus Lacép. 
Hist. Nat. Poiss. iv, 158, 1802 (based on Bloch.): ? Serranus impetiginosus Miiller & Tro- 
schel, Schomburgk, Excurs. Barbadoez, 665: ? Serranus maculatus and impetiginosus 
Giinther, i, 130, 142: Serranus capreolus Poey, Memorias, ii, 145: Serranus capreolus 
Vaillant, Miss. Sci. au Mex. iv, 87.) 


848. E. drummond-hayi Goode & Bean.—Hind; John Paw. 

Color umber brown, everywhere densely covered with white stellate 
spots except on the lips and belly; about 40 of these between gill-open- 
ings and base of caudal; along the sides the spots often coalesce. Pre- 
opercle evenly serrate. Eye 64 in head. Caudal truneate or slightly 
emarginate. Head 22; depth 23. D. XI, 16; A. III, 9; scales 32-125- 
ov. Gulf coast of United States. (Goode & Bean.) 

(Goode & Bean, Proc. U. 8. Nat. Mus. i, 174, 1878.) 


849. E. morio (Cuv.) Gill.—Red Grouper. 

Brownish, marbled with ash; salmon color below; soft parts of the 
vertical fins margined with blue. Body oval, compressed above; pro- 
file oblique, gently curved; mouth terminal, large, somewhat oblique; 
maxillary reaching beyond eye. Eye about as long as snout. Head 
24; depth 3. D. XI, 17; A. III, 9; Lat. 1.106; coeca 28. Atlantic coast, 
chiefly southward. 


(Serranus morio Cav. & Val. ii, 285: Serranus morio Giinther, i, 142: Serranus erythro- 
gaster Holbrook, Ich. 8. C. 1860, 34.) 


850. E. migritus (Holbrook) Gill.—Black Grouper; Jew-fish. 

Bluish black above, lighter below; no red; no traces of markings on 
body or fins. Bedy oblong, thick, tapering backward. Mouth large, 
very oblique, lower jaw projecting. A spine on the lower limb of the 
preopercle in front of the angle. Head 22; depth about 23. D. X, 15; 
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A. IIT, 9; seales 24-115-52. Gulf of Mexico, north to South Carolina; 
reaches a weight of 300 pounds. 


(Serranus nigritus Holbrook, Ich. 8. C. 1860, 177: Serranus nigritus Gtinther, i, 134; 
Goode & Bean, Proc. U. 8. Nat. Mus. 1878, 182.) 


aa. Pylorie ceca numerous (50-70). (Zyporthodus* Gill.) 
$51. E. niveatus (Cuy. & Val.) Poey. 

Brownish olive; sides with many large, light blue spots, which are 
arranged in about 5 transverse rows; a large quadrangular black spot 
crossing caudal peduncle above and running down on sides to below 
the lateral line. Body oblong, compressed, highest forwards; mouth 
large, oblique, maxillary reaching beyond middle of orbit; lower jaw 
slightly the longest; membranes of vertical fins scaled half way up ; 
second anal spine about as long as third and much stronger; top of 
head entirely scaled, except in front of nostrils. Eye large, as long as 
snout. Head 23; depth 24. D. XI, 14; A. III, 9; Lat. 1. about 85. 
West Indies to Florida ; accidental northward. 


(Serranus niveatus Cuv. & Val. ii, 380: Serranus niveatus Giinther, i, 130: Hyporthodus 
flavicauda Gill, Proc. Acad. Nat. Sci. Phila. 1861, 98, from Newport, R. I.) 


** Dorsal spines 9. (Bodianust Bloch.) 


$52. E. pumctatus (L.) J. & G.—Butter-fish ; Nigger-fish ; Coney. 

Olivaceous yellow or red, covered with small, round, dark-edged 
spots of blue; one or two black spots on the tip of the chin and one 
on the caudal peduncle; colors brilliant and variable. Maxillary not 
reaching posterior margin of eye; eye 54 in head; preopercle finely 
serrate; its lower limb entire; caudal truncate; skull channelled be- 
tween the eyes, its upper surface smooth. Head 23. D. IX, 15; A. 
Ill, 9; Lat. 1. 85. Pyloric ceca 8. Vertebre 10414. (Giinther.) 
Size small; flesh soft. West Indies, north to Florida Keys; abundant. 


(Perca punctata L. Syst. Nat. x, 291, 1758: Serranus ouatalibi Cuy. & Val. ii, 381, 
1829 (red variety): Serranus ouatalibi Giinther, i, 120: Serranus guativere Cuy. & Val. 
li, 383: Serranus carauno Cuy. & Val. ii, 383: Enneacentrus punctatus Poey, Rep. Fis.- 
Nat. Cuba, 1268, 288: Hnneacentrus punctatus Goode, Bull. U. S. Nat. Mus. v, 59.) 


277.—PROMICROPS Gill. 


(Gill, MSS. ; Poey, Synopsis Piscium Cubensium, 1868, 287 : type Serranus guasa Poey.) 
“This genus has the characters of Epinephelus, except the cranium, 
which resembles that of Trisotropis by the great interorbital width. 


*Gill, Proc. Acad. Nat. Sci. Phila. 1861, 98: type Hyporthodus flavicauda Gill = Ser- 
ranus niveatus juy. (U0, below; opfos, straight; ddo00s, tooth.) 

tBloch Ichthyol; Bloch & Schneider, Syst. Ichth. 1801, 330: type Bodianus guttatus 
Bloch. (From Bodiano, a Portuguese name of various similar fishes. ) 
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We may notice the eye well advanced. It further differs in the den- 
tition and by the extreme division of its pyloric appendages. The teeth 
are in a large band, a little narrower in the lower jaw; the external 
margin shows a row of teeth a little stronger, especially the two first, 
but there are no differentiated canines; the extreme inner series in front 
has some stronger teeth. The palatine and vomerine teeth are in finer 
bands. The ceca and their divisions are innumerable.” (Poey.) Else- 
where the cranium is described as short, broad, and flat, the occipital 
crest very low. Size enormous, as in the genus Stereolepis. This genus 
and ‘Trisotropis should probably be considered as sections of Hpinephe- 
lus. (xpo, before; p:zpos, small; wy, eye; in allusion to the shortness of 
the anterior part of the cranium, due to the advancement of the orbit.) 


853. P. guasa Poey.—Guasa. 
Yellowish olivaceous, with numerous brown spots. Body more com- 


pressed above than below. Mouth large, maxillary reaching beyond 
the orbit; preopercle feebly serrated; opercle with 3 flat points; fins 
all very low, caudal rounded. Head 31; depth 4. D. XI, 16; A. III, 
8. (Poey.) West Indies, north to Florida; reaches a weight of 400 or 
500 pounds. 

(Serranus guasa Poey, Mem, ii, 141, 1858.) 


278.—DULES Cuvier. 
(Cuvier, Régne Anim. ed. 2d, ii, 1829: type Dules auriga C. & V.) 

Body oblong, ovate, compressed and elevated, covered with rather 
large scales. Mouth large, the lower jaw projecting; the maxillary 
reaching to opposite the middle of the eye. Teeth moderate, the ante- 
rior in the upper jaw enlarged, wide-set, but hardly forming canines. 
Preopercle sharply serrate; opercle with 2 strong spines. Dorsal 
with 10 spines, anal with 3; the third dorsal spine filamentous, the 
second anal spine longest. Branchiostegals 6. Fishes of the warm 
seas, sometimes entering rivers. (dvdA0c, a Slave; the fish being under 
the lash of the long dorsal spine.) 


854. D. auriga Cuv. & Val.—Charioteer ; Coachman. 

Yellowish gray, with two or three darker cross-bands and faint dark 
longitudinal streaks. Opercle with two or three strong spines, the upper 
one the largest; pectoral and ventral fins large; third dorsal spine fila- 
mentous, reaching the middle of the caudal; caudal truncate. D. X, 
13; A. II, 7; Lat. 1. 46. Vert. 10 + 14. Tropical parts of the Atlantic; 
said to have been taken on our coast. 

\Cuv. & Val. iii, 112; Giinther, i, 206.) 
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279.—RHYPTICUS Cuvicr. 
Soap-fishes. 


(Cuvier, Régne Anim. ii, 1829: type Anthias saponaceus Bloch & Schneider. ) 

Body oblong ,compressed, covered with small, smooth embedded seales. 
Mouth oblique, rather large, the lower jaw prominent, the maxillary 
with a supplemental bone, reaching to or beyond the pupil; preorbital 
rather narrow; no canines; broad bands of villiform teeth on jaws, 
vomer, and palatines. Preopercle crescent-shaped, without angle or 
serratures, its margin with spinous teeth above. Opercle with spines. 
Dorsal fin with two or three low stout spines, sometimes separated by 
a notch from the soft rays; anal fin without spine, or with an embedded 
rudiment; caudal fin rounded behind. Ventrals small. Pectorals short 
and rounded. Tropical seas. (fvzrzés, washing; from the “soapy” 
skin.) 


a. Dorsal spines 2, more or less connected with the soft rays. (Promicropterus* Gill.) 


855. BR. maculatus Holbr. 

Olive brown above, with scattered whitish spots; below pale slate 
color. Back regularly arched from snout to caudal fin. Mouth large, 
maxillary extending beyond orbit; lower jaw longer than upper, and 
projecting much beyond it in closed mouth. Preopercle with 2 stout 
spines; opercle with 3. Pectorals rather large. Vertical fins high. 
Dorsal spines slightly connected with the soft rays. Head 34; depth 3. 
D. I, 25; A.15. North Carolina to the West Indies. 

(Holbrook, Ich. 8. C. 1860, 42; Giinther, i, 173.) 


856. R. decoratus (Gill) J. & G. 

Brownish, irregularly maculated with light spots about as large as 
the pupil, these generally with a blackish centre; the spots are some- 
times confluent and are most numerous on the sides. Eye equal snout, 
54 in length of head. Head 3; depth 34. D. II, 26; A.16. Tropical 
seas; accidental at Newport, R. I. ( Gill.) 

(Promicropterus decoratus Gill, Proc. Acad. Nat. Sci. Phila. 1863, 164. 


857. R. pituitosus Goode & Bean. 

Very light brown, with numerous small brown spots; the diameter of 
the largest, one-third that of eye; these absent on abdomen and throat; 
traces of light margins to the vertical fins. Upper jaw nearly reaching 





*Gill, Proc. Acad. Nat. Sci. Phila. 1861, 53: type Rhypticus maculatus Holbr. 
(po, before; zpos, small; mrepor, fin.) 
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the vertical from posterior margin of orbit. One continuous dorsal; 
dorsal and anal fins higher posteriorly, the longest rays reaching base 
of caudal. Eye twice the length of snout. Head more than one-third 
length of body; depth 33. D. II, 27; A. 15; Lat. 1. 90; L. transv. =. 
(Goode & Bean.) Key West, Fla. 

(Goode & Bean, Proc. U. S. Nat. Mus. ii, 341, 1879.) 


Famity LXXXVIIL—PRIACANTHID A. 
(The Big Eyes.) 


Body oblong or ovate, compressed, covered with small, firm, rough 
scales; all parts of the body and head, even the snout and maxillaries, 
being densely scaly. Head deep. Mouth large, very oblique, the lower 
jaw prominent. Villiform teeth on jaws, vomer, and palatines, none on 
the tongue. Premaxillaries protractile. Maxillary broad, without sup- 
plemental bone, not slipping under the very narrew preorbital. Eye 
very large, forming about half the length of the side of the head. 
Posterior nostril long, slit-like. Preopercle more or less serrated, one or 
more strong spines at its angle; operculum very short, ending in two or 
three points behind. Gill-membranes separate, free from the isthmus. 
Pseudobranchie large. Gills 4, a slit behind the fourth. Gill-rakers 
long. Branchiostegals 6. Lateral line continuous. Dorsal fin continu- 
ous, with about 10 spines, which are depressible in a groove; anal spines 
3, the soft part long, similar to the soft dorsal; ventrals large, thoracic, 
I, 5; pectorals small, rounded; caudal fin truncate or lunate. Spines 
of fins generally rough with small serra. Air-bladder large. Pyloric 
ceca few. Small carnivorous fishes of the tropical seas; mostly rose- 
colored in life. Genus 1; species about 20. 

(Percida, group Priacanthina Giinther, i, 215-221.) 

280.—PRIACANTHUS Cuiver. 
Big Eyes. 
(Cuvier, Régne Anim. ii, 1817: type Priacanthus macrophthalmus Cuvier.) 

Characters of the genus included above. (=piw», saw; dzav0a, spine; 
from the serrature of the spines.) 


a. Body more than twice as long as deep; scales small. (Priacanthus.) 


858. P. matrophthalmus Cuv. & Val.—Big Lye. 
Uniform red, fins edged with dusky. Body oblong, compressed, but 
little elevated. Gape of mouth subvertical, maxillary passing front of 
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eye. Head completely scaled. Eye about one-half length of head, more 
than 6 times width of preorbital. Ventrals long, reaching front of anal; 
pectorals small, not longer than eye. Lateral line following the curve of 
the back. Head 34; depth 23. D.X,14; A.III, 15; Lat. 1.85. West 
Indies; occasional on our coast. 

(Cuv. & Val. iii, 95; Giinther, i, 215.) 


aa. Body not twice as long as deep; scales large. (Pseudopriacanthus Bleeker.) 


859. P. altus Gill. 

Nearly uniform orange-red in life; vertical fins dotted with black; 
ventrals black. Body oblong, compressed and elevated. Profile very 
oblique; snout extremely short; gape of mouth very oblique, maxillary 
reaching to below orbit. Eye about one-half length of head. Spines 
stouter than in P. macrophthalmus.- Scales much larger and rougher. 
Lateral line running obliquely upwards in front, then abruptly turning 
downwards. Ventrals large, extending beyond origin of anal.  Pre- 
opercle and opercle coarsely serrate at angle and on lower limb; angle 
of preopercle with 2 spines, upper limb simply roughened. Caudal fin 
rounded. Head 23; depth 13. D.X, 11; A. Ill, 9; Lat. 1. 45. Coast 
of New England; not common. 

(Priacanthus altus Gill, Proc. Acad. Nat. Sci. Phila. 1662, 132.) 


Famity LXXXVIII.—SPARIDA&.* 
: (The Sparoid Fishes.) 


Body oblong, more or l-ss elevated, covered with moderate-sized ad- 
herent scales, which are generally more or less strongly ctenoid, some- 
times almost cycloid (“‘sparoid”). Head large, the skull often with 
traces of the cavernous structure seen in Scienide. No suborbital stay. 
Mouth moderate or large, terminal, low, nearly horizontal. Premaxil- 
laries protractile; maxillary without supplemental bone, for its whole 
length, slipping into a sheath formed by the edge of the broad preorbital ; 
teeth villiform, cardiform, incisor-like or molar; canines sometimes pres- 
ent; vomer, palatines, and tongue with or without teeth; gills 4, a large 
slit behind the fourth; pseudobranchize large; gill-rakers moderate ; 
branchiostegals 4-7; gill-membranes separate, free from the isthmus. 
Edge of preopercle serrated or entire; opercle usually without spines ; 
sides of head generally scaly. Dorsal fin continuous or deeply notched, 


*TIneluding 87 Pristipomatida, and 88 Sparid@ of the artificial key to families, on 
page 77. 


Bull. Nat. Mus. No. 16——35 
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the spines strong, usually depressible into a groove. Anal fin similar to 
soft dorsal, with 3 spines. Ventrals thoracic, I, 5, commonly with an ae 
cessory scale-like appendage. Caudal fin rounded or forked. Lateral 
line continuous, not extending upon the caudal fin. Pylorit cceca few or 
many. Air-bladder present, usually simple. Genera 55; species about 
450, abounding in the seas of temperate and tropical regions. Those 
with incisor teeth only are chiefly herbivorous, the others carnivorous. 
The three principal subdivisions given below have been often taken as 
separate families. 


(Sparide, Pristipomatide and Percide pts. Giinther, i, 175-211, 272-339, and 412-499, 
exclusive of certain genera. ) 


a. Teeth all conical and pointed; no incisors nor molars, preopercle serrate; pyloric 
ceca few; carnivorous, 
b. Vomer with teeth. 
e. Dorsal fin deeply emarginate ; teeth all villiform, in narrow bands. (Xenich- 
ERYIN@) Meee einais ee aol ae ine hace XENICHTHYS, 281. _ 
ce. Dorsal fin continuous; canines more or less developed. (Lutjanina.) 


LUTJANUS, 282. 
bb. Vomer, palatines, and tongue toothless. 


d. Dorsal fin continuous. 
e. Caudal fin lunate or forked; profile convex. (Pristipomatina.) 
J. Mouth small; dorsal and anal fins naked or scaly at base only. 
POMADASYS, 283. 
ff. Mouth large; soft parts of dorsal and anal densely scaly throughout. 
DIABASIS, 284. 
ee. Caudal fin convex; profile concave. (Lobotine.) 
h. Jaws with bands of villiform teeth, in front of which are a series of 
larger ones; no teeth on vomer or palatines. 
LOBOTES, 285. 
aa. Teeth on the sides of the jaws molar; preopercle entire ; pyloric ceca few; no teeth 
on vomer, palatines, or tongue; carnivorous. (Sparinw.) 
j. Front teeth conical, not at all compressed .....--.---- SPARUS, 286. : 
jj. Front teeth compressed, incisor-like..-.----.----- DieLopus, 287. 
aaa. Teeth in front incisor-like ; no molars; pyloric ceca many ; herbivorous. 
m. Vomer toothless; fins mostly sealeless. (Girelline.) 
n. Incisors trifid; cheeks scaly; opercles naked; dorsal 
Spmeselavorsl ower nes aeisee oats eel GIRELLA, 288. 
mm. Vomer with teeth; soft fins densely scaly; incisors lanceo- 
late. (Pimelepterine) 
o. Incisors with horizontal backward-projecting roots, the 
band of small teeth behind them narrow. 
PIMELEPTERUS, 289. 
oo. Incisors without evident roots, the band of small teeth 
broad; soft dorsal and anal many-rayed, much longer 
than spinous dorsal ............- aeceee ee ScorPis, 290. 


281.—XENICHTHYS Gill. 


(Gill, Proc. Acad. Nat. Sci. Phila. 1863, 82: type Xenichthys xanti Gill, from Lower 
California. ) 
Body moderately elongate, subfusiform, compressed ; head conie, little 


compressed; eyes large, anterior; preorbital rather narrow, oblique ; 
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preoperculum pectinate behind; mouth rather small, very oblique; chin 
much projecting, a pore on each side of it at the symphysis; teeth very 
small, recurved, in narrow bands in each jaw; vomer with a rhomboid 
patch of very minute teeth; palatines nearly toothless; tongue slightly 
rough; branchiostegals 7; pseudobranchiwe present; scales small, firm, 
ctenoid; lateral line continuous; dorsal fins separate or connected by 
a low membrane; the first received into a groove, and composed of 
about 10 slender but rigid spines; second dorsal low; anal fins with 3 
graduated spines and 10 to 20 rays ; caudal fin emarginate, with rounded 
lobes; ventrals with a pointed axillary scale. Pacific Ocean. (Gevos, 
strange; /70d-, fish.) 


a. Anal fin not elongate. 


860. X. californiensis Steindachner. 

Silvery, with continuous dusky stripes along the rows of seales on the 
upper half of the body, 3 above the laterai line, 4 or 5 below. Body 
oblong, not elevated nor much compressed ; mouth moderate, terminal, 
very oblique, the lower jaw strongly protruding; premaxillary in front 
above the middle of the large eye; maxillary not very broad, reaching 
opposite front of pupil; eye 34 in head, longer than snout. Teeth in 
Jaws villiform, in a very narrow band; on the vomer scarcely appreciable; 
edge of preopercle finely serrate; no opercular spine; ventrals with a 
large accessory scale ; gill-rakers very long and slender; pseudobranchie 
large; scales small, firm, quite rough, covering the top of the head, 
cheeks, and most of the preorbital, which is rather narrow; soft parts 
of vertical fins well scaled; spinous dorsal depressible in a groove, the 
spines stiff; the two dorsals almost separate; second spine highest, the 
others regularly shorter; soft dorsal low; caudal forked; second and 
third anal spines high. Pectoral faleate, ? length of head, reaching be- 
yond the tips of the rather short ventrals. Head 34; depth 34. D.TX- 
J,12; A. IIT, 10; Lat.1. 52. Pacific coast, from San Diego southward. 
Here described from specimens collected by Dr. Streets at Cerros Island. 

(Steindachner, Ichth. Beitriige, iii, 3, 1875; Streets, Bull. U. S. Nat. Mus. vii, 49.) 


282.—LUTIANUWS Bloch & Schneider. 
Snappers. 


(Mesoprion Cuvier: Diacope Cuvier: Genyoroge Cantor.) 


(Bloch & Schneider, Systema Ichthyol. 1801, 324: type Lutjanus lutjanus Bl. & Schn.) 
Body oblong, compressed, the back somewhat elevated; head long; 
mouth large, the jaws with bands of villiform teeth, besides which are 
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usually an outer series of larger teeth in each jaw, and 2-4 stronger teeth 
or canines in the front of the upper jaw; vomer with villiform teeth; villi- 
form teeth on the palatines and in one or more patches on the tongue ; 
‘preopercle sometimes with a notch posteriorly, into which a knob on the 
interopercle fits (Diacope); posterior limb of preopercle finely serrate; 
gill-rakers moderate, strong; branchiostegais 7; vertical fins not much 
scaly; dorsal spines 10-12; caudal lunate or forked. Vertebre 10 + 14. 
Species very numerous, in all warm seas. (Lutjang, the Japanese or 
Malayan name of some of the species.) 


a. Caudal fin deeply forked, the lobes attenuate. (Ocywrus* Gill.) 


S64. L. melanurus (L.) J. & G. 

Olivaceous, with oblique streaks above the lateral line, and some 
shining golden longitudinal bands on the side; no axillary spot nor 
lateral blotch ; fins chiefly yellow, the caudal not black. Body elongate, 
compressed ; head pointed; lower jaw prominent; upper canines well 
developed; preopercle without distinct notch; maxillary reaching to 
front of pupil; eye large, nearly as long as snout, 3$ in head; top of 
head with a sharp keel; spines rather slender; pectorals reaching past 
tips of ventrals; anal spines graduated, short; caudal deeply forked, 
the inner rays less than half the length of the outer. Head 3; depth 
3. D. X,13; A. III, 9; Lat. 1.51. West Indies, north to Florida. 


(Perca melanura L. Syst. Nat. (after Catesby): Sparus chrysurus Bloch, Ichth. taf. 262: 
Mesoprion chrysurus Cuy. & Val. ii, 459: Mesoprion chrysurus Giinther, i, 186: Ocyurus 
melanurus Goode, Proc. U.S. Nat. Mus. 1879, 114.) 


aa. Caudal fin lunate. 
b. Vomerine teeth forming a cross-shaped or anchor-shaped patch; canines well 


developed. (Lutjanus.) 
862. L. caxis (Bloch & Schn.) Poey.—Yelting ; Gray Snapper. 

Greenish olive, each scale with a brown spot, these sometimes con- 
fluent, forming narrow bands extending likewise across the verticai 
fins; usually a narrow blue stripe on preorbital and cheeks; young 
sometimes barred and with the fins dark-edged; no lateral blotch. Snout 
long and sharp; mouth moderate, maxillary reaching front of pupil; eye 
large, shorter than snout, 35 in head. Cheeks with about 6 rows of 
scales; preopercle with a slight notch at the tip of the interopercle ; 
teeth strong; canines in tipper jaw well developed; tongue with a sin- 





*Gill, Proc. Acad. Nat. Sei. Phila. 1862, 236: type Sparus chrysurus Bloch. (axvs, 
swift; ovpa, tail.) 
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gle patch of teeth; nostrils oblong; gill-rakers shortish ; spines strong ; 
second anal spine little enlarged. -Head 3; depth 23. D. X,14; A. 
III, 8; Lat. 1.48. New York to South America; common southward. 

(Sparus caxis Bloch & Schneider, 1801, 284: Mesoprion griseus Cuv. & Val. ii, 469: 
Mesoprion griseus Giinther, i, 194: Neomenis emarginatus Girard, U. S. Mex. Bound, 
Sury. Ichth. 13; Poey, Rept. Fis.-Nat. Cuba, 1867, 269.) 

863. L. blackfordi Goode & Bean.—Red Snapper. 

Uniform rose-color; lighter below and on centres of scales; belly sil- 
very; axil of pectoral dark. Body much compressed, lower profile much 
less arched than the upper. Preopercle finely serrated, the denticula- 
tions coarser at the angle; a slight emargination above the angle, in 
which is received a slight elevation on the interopereular bone. Maxil- 
lary reaching the orbit. Lingual teeth in two patches, the anterior 
cordate; canines strong, two in front of epper jaw larger than others. 
Anterior nostril round, posterior oblong. Pectorals elongate, reaching 
past the long ventrals nearly to anal. Third anal spine slenderer and 
slightly longer than the second. Caudal fin forked, the middle rays two- 
thirds as long as the external ones. Eye about 7 in head, two-thirds 
width of preorbital. Head 23; depth 25. D. X,14; A. III, 9; L. lat. 
50; L. transv. 7. Coast of Florida; a large and beautiful species, be- 
coming important as a food-fish. 

(Goode & Bean, Proc. U. S. Nat. Mus. i, 176, 1878.) 


864. L. stearnsi Goode & Bean. 

Scarlet below, shading into reddish or purplish brown above; plum 
color on sides and top of head; below lateral line the posterior half of 
the exposed portion of the scales white tinted with scarlet; the basal 
portion reddish and much darker; lower side of head light scarlet; ver- 
tical fins darker than body; pectorals and ventrals white-roseate. Head 
3 in length; depth 3. D. X, 14; A. III, 8; L. lat. 45; L. transv. 
(Goode & Bean.) Pensacola, Fla. 

(Goode & Bean, Proc. U. 8. Nat. Mus. i, 179, 1878.) 


a8) 
14° 


bb. Vomerine teeth in a diamond-shaped patch; canines feeble. (Rhomboplites * Gill.) 
865. L. aurorubens (Cuv. & Val.) Vaillant.—Mangrove Snapper; Bastarp 
Snapper. 
Vermilion-red above, rosy below; sides with oblong irregular yellow 
spots; dorsal and pectoral fins red; ventrals and anal lighter. Body 





*Gill, Proce. Acad. Nat. Sci. Phila. 1862, 237: type Centropristis aurorubens C. & V. 
(pou fos, rhomb; é2zAirys, armed; in allusion to the form of the patch of teeth on the 
vomer. ) 
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oblong-elliptical, moderately compressed, not elevated. Mouth mod- 
erate, without distinct canines. Tongue with a large oval patch of 
teeth, besides which are 5 or 6 smaller patehes. Nostrils round, near 
together. Preopercle finely serrate, its notch obsolete. Gill-rakers 
very long and slender. Dorsal spines rather slender; second anal spine 
a little longer than the third; caudal fin lunate, its lobes not attenuate. 
Head 3$; depth 3. D. XII, 11; A. III, 8; Lat. 1.54. 1.1 foot. “West 
Indies, north to South Carolina and Florida. 


(Centropristes aurorubens Cuy. & Val. iii, 45: Mesoprion aurorubens Giinther, i, 207: 
Centropristes aurorubens Storer, Mem. Am. Acad. Arts & Sci. 1846, 233: Rhomboplites 
aurorubens Goode & Bean, Proc. U. 8. Nat. Mus. 1879, 136.) 


283.—POMADASYS Lacépede. 
(Pristipoma Cuvier.) 
(Lacépeéde, Hist. Nat. Poiss. iv, 515, 1802: type Sciwna argentea Forsk.) 


Body oblong or ovate, somewhat compressed, the back elevated or 
not; mouth small, terminal, low; the maxillary usually not extending 
to opposite the eye, its tip not reaching the posterior edge of the broad 
preorbital; premaxillaries very protractile; teeth on jaws only, in villi- 
form bands, the outer series usually more or less enlarged; a central 
groove behind the symphysis of the lower jaw; branchiostegals 7; 
cheeks and opercles scaly; preopercle rather finely and evenly serrate ; 
seales moderate, few, if any, on the dorsal and anal fins; dorsal spines 
mostly 12, strong; gill-rakers feeble; caudal forked. Species numerous 
in all warm seas; the range of variation in form is very great in this 


genus. (z@pa, operculum; dacus, rough.) 


a. Outer teeth considerably enlarged, canine.like. (Conodon* C. & V.) 


865. P. mobilis (L.) J. & G. 

Body with 8 yellewish brown cross-bands; dorsal spines silvery. 
Form rather slender; the head conic, somewhat pointed, the lower jaw 
projecting; mouth moderate, low, oblique; a series of short, stout canines 
outside the usual band of villiform teeth; preopercle strongly serrate, 
with two spinous teeth at the angle, the teeth behind directed upward; 
chin with a central groove; pectorals narrow, not reaching as far as tips 
ef ventrals, about to vent; second anal spine very long and strong, 
higher than the soft rays; caudal almost truncate. <Air-bladder with 


* Cuvier & Valenciennes, Hist. Nat. Poiss. v, 156: type Conodon antillanus C. & V.= 
Sciena plumieri Bloch. (yovos, cone; ddwy, tooth.) 


88. SPARIDH—POMADASYS. 551 


two short horns in front. D. XIT,13; A. IIT,7; scales 6-54-13. West 


Indies, north to Texas. 
(Perca nobilis L. Syst. Nat.: Sciena plumieri Bloch, Ichth. vi, 66, taf. 306: Conodon 
plumieri Giinther, i, 304: Conodon antillanus Cuy. & Val. v, 156.) 


aa, Outer teeth moderately enlarged, not canine-like. 
b. Anal spines graduated. (Orthopristis* Girard. ) 
867. P. fulvomaculatus (Mitchill) J. & G.—Sailor’s Choice; Hog-fish. 

Light brown, silvery below; sides with numerous orange-colored and 
yellow spots; those above the lateral line in oblique series, those below 
in horizontal rows; vertical fins with similar spots; head bluish, with 
yellow spots; angle of mouth and gill-membranes with orange. Body 
oblong, compressed, not much elevated. Head long. Snout conie. 
Mouth low and small, the maxillary barely reaching to the nostrils. 
Outer teeth slender and rather short. Eye high, 45 in head, nearly 
midway in its length, its diameter 3 depth of the broad preorbital. 
Dorsal and anal entirely naked, with a sheath of scales at base; anterior 
spines of dorsal higher than the posterior, which are lower than the soft 
rays; anal spines short, graduated; pectoral moderate, reaching past 
tips of ventrals; caudal forked, the upper lobe the longer. Head 34; 
depth 3. D. XII, 16; A. III, 12; Lat. l. 75; pyloric ceca 6. L.1 foot. 
Atlantic coast, from New York southward; a food-fish of some import- 
ance. 

(Labrus fulvomaculatus Mitch. Trans. Lit. & Phil. Soe. N. Y. i, 406, 1815: Haemaulon 
fulvomaculatum DeKay, New York Fauna, Fish. 84: Pristipoma fulvomaculatum Giin- 
ther, i, 301: Pristipoma fulvomaculatum Holbrook, Ich. 8. Car. 157.) 

868. P. fasciatus (Cuv. & Val.) J. & G. 

Sides with irregular dark cross-bars; a dark streak on the upper half 
of the operculum, extending on the sides; dorsal fin with two or three 
series of rounded brown spots. Eye 5inhead. Dorsal fin nearly even, 
its spines rather slender; caudal emarginate; third anal spine thinner 
and longer than the second. Head 3; depth 3. D. XII, 16; A. IH, 
13; Lat. 1. 75; ceca 6. Gulf of Mexico, north to Louisiana. (Giinther.) 


(Pristipoma fasciatum Cuy. & Val. v, 285: Pristipoma fascialum Giinther, i, 301.) 
bb. Second anal spine larger than third. (Pomadasys. ) 


869. P. davidsomi (Steindachner) J. & G.—Sargo- 
Grayish silvery, dark above, with many dark points; a very distinct 
black cross-band on back and sides, from between the fifth and seventh 


“Girard, U. 8. Mex. Bound. Surv. Ichth. 1859, 15: type Orthopristis duplex Grd. = 
Labrus fulvomaculatus Mitch, (dp40s, erect; mpioris, saw.) 
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dorsal spines to opposite the lower edge of the pectoral; edge of opercle 
and base of pectoral black; fins otherwise dull yellowish. Body ovate, 
compressed, much elevated; a regular and steep curve from snout to 
dorsal. Mouth small, terminal; maxillary not reaching front of eye. 
Preorbital about as wide as eye, which is 4in head. Outer teeth dis- 
tant, little enlarged. Gill-rakers moderate. Membranes of dorsal and 
anal somewhat scaly; dorsal fin deeply emarginate; second anal spine 
longer and stronger than third; pectoral long, reaching vent; caudal 
forked, the upper lobe the longer. Head 32; depth 24. D. XII, 14; 
A. III, 10; scales 10-56-22. L.12 inches. Pacific coast, from Santa 
Barbara Islands southward. 

(Pristipoma davidsoni Steindachner, Ichthyol. Beitriige, iii, 6, 1875.) 
$70. P. wirgimiecus (Linn.) J. & G. 

Golden olive above, silvery below, a dusky oblique bar running from 
nape forward through eye, and another running vertically downwards 
from beginning of dorsal; behind this are several narrow longitudinal 
stripes of bright light blue edged above and below with black. Body 
ovoid, compressed, and much elevated. Profile very steep. Mouth 
small, oblique; maxillary scarcely reaching front of orbit; outer teeth 
rather strong. Eyes rather large. Second anal spine very strong, 
longer than soft rays; ‘pectoral long, reaching anal. Head 34; depth 24. 
D. XII, 17; A. III, 9. South .\tlantie coast of United States to Lower 
California. 

(Sparus virginicus Linn. Syst. Nat.: Pristipoma virginicum Giinther, i, 288: Anisotre- 
mus virginicus Gill, Proc, Acad, Nat. Sci. Phila. 1861, 106: Anisotremus taniatus Gill, 
Proc. Acad. Nat. Sci. Phila. 1861, 107.) 

S77. P. bilimentus (C.& V.) J.& G. 

Body rather deep; snout obtuse, shorter than eye, which is one-third 
length of head; mouth narrow, the maxillary reaching front of eye; 
preopercle serrulate, the teeth. at the angle stronger; dorsal spines 
strong, the third spine longest, half length of head; second anal spine 
extremely strong, much longer than dorsal spines; vertical fins scaly 
half their height; caudal emarginate. Two parallel brown bands on 
each side, one above the lateral line, the other from the eye to a brown 
spot at the root of the caudal; adults becoming uniform in color; fins 
blackish. Head 33 (in total, with caudal); depth 23. D. XII, 17; A. 
Tif, 8; scales 9-50-14. (Giinther.) Tropical America, on both coasts, 
north to San Diego. 


(Pristipoma bilineatum and melanopterum Cuy. & Val. v, 271,273; Pristipoma melan- 
opterum Giinther, i, 287: Pristipoma melanopterum Steind. Ichth. Beitr. vili, 5, 1879.) 


a 
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284.—DHABASIS. Desmarest. 
Red Mouths. 
(Hemulon Cuvier.) 
(Desmarest, Premiere Decade Ichth. (1818): type Diabasis parre Desm.) 

Body oblong, usually more or less elevated; mouth wide, the maxillary 
very long, reaching usually to below the eye, its tip extending to the 
posterior end of the preorbital; no teeth on vomer or palatines; teeth 
of the jaws conical, the outer series stronger, curved; lips and inside of 
the mouth commonly bright red in life; soft parts of the vertical fins 
completely covered with scales ; a marked angle formed at the junction 
of the spinous and soft parts of the dorsal; second anal spine enlarged, 
generally larger and longer than the third; caudal forked. Species 
very numerous. (d:éfacrs, a Crossing; the allusion not evident.) 

* Sides of the head with blue stripes. 


872. D. formosus (L.) J. & G.—Black Grunts. 

Brownish above, sides lighter; top and sides of head with very many 
(12 or more) narrow wavy longitudinal lines of dark blue, which do not 
extend on the trunk ; 6 or more of them on preorbital; fins dusky, with 
amore or less apparent bluish tint; a red blotch at angle of mouth, ex- 
tending forward on lower lip. Body oblong, compressed and elevated, 
highest at. origin of dorsal fin; profile very convex to front of eye, 
where the long, compressed snout forms an angle with it. Eye posterior 
and high up; 2 in snout, 4in head. Mouth iarge; maxillary reaching 
front of orbit. Snout with a few seattered scales. Second anal spine 
much enlarged. Head 23; depth 22. D. XII, 17; ‘A. III, 9; Lat. 1. 55. 
South Atlantic coast of the United States and southward. 


(Perca formosa Linn. Syst. Nat.: Hemulon formosum Giinther i, 305: Hamulon arcu- 
atum Cuy. & Val. ix, 481: Hamulon arcuatum Holbrook, Ich. 8. C. 1860, 124.) 


** Sides of head without blue stripes. 
a. Body not striped. 
873. D. chrysopterus (Linn.) J. & G. 

Light brown above; sides brilliantly silvery ; mouth red posteriorly, 
white in front. Body with general form of preceding, but the back less 
elevated, the profile being nearly straight. Seales of the pectoral region 
not larger than the others. Head 23; depth 23. D. XIII, 14; A. ILI, 
10; Lat. 1. about 55. (Holbrook.) West Indies, north to South Carolina. 

(Perca chrysoptera Linn. Syst. Nat.: Hamulon chrysopterum Giinther, i, 313: Hemulon 


chrysopterum Holbrook, Ich. 8. C, 1860, 121.) 


aa. Body striped or banded. 
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874. D. fremebumndus (Goode & Bean) J. & G. 

Pale, with a pair of bands as broad as the pupil extending from the 
snout, where they unite, following the dorsal line at a distance about 
equal to their own width, and connecting with the same at the end of 
the base of the second dorsal, where they reunite ; a second broad pair 
of bands extending from the snout through the middle of the eye, in a 
straight line below the lateral line to the base of the caudal; traces on 
the head of a pair of narrower bands between the two other pairs; a 
Single stripe on the mesial line of the body, from a point in advance of 
the eyes to the region of the dorsal; a very prominent blotch at base of 
caudal fin; maxillary extending beyond front of orbit; dorsal fin mod- 
erately notched, the fourth spine the longest; second anal spine very 
strong and longer than the fourth dorsal spine, also longer than the 
third anal spine; scales very large, irregularly arranged. Head 3; 
depth 3. D. XI, I, 15;.A. III, 8; L. lat. 50; L. transv. =. (Goode 
d& Bean.) Clear Water Harbor, Florida. 

(Hemulon fremebundum Goode & Bean, Proc. U. S. Nat. Mus. ii, 340, 1879.) 


$75. D. trivittatus (Bloch & Schn.) J. & G.—White Grunt. 

Greenish olive, sides with about 4 distinct brownish or yellowish 
longitudinal streaks running up on sides of head; the two middle ones 
broader and golden, running from the eye and muzzle below the lateral 
line; lips and mouth brilliant red; dorsal and caudal fins grayish brown. 
Body rather elongate, fusiform, compressed and but little elevated ; snout 
sharp; mouth moderate, somewhat oblique, the narrow maxillary reach- 
ing beyond front of orbit; eye as long as snout; second and third anal 
spines of nearly equal length, the second the stronger. Head 55; dépth 
dy. D. XIII, 14; A. III, 8; Lat. 1.70. South Atlantic coast of United 
States and southward; well distinguished from the other American 
species by its slender form. 


(Grammistes trivittatus Bloch & Schneider, 1801, 188: Serranus capeuna Licht. Berl. Ab- 
hand]. 1820, 288: Hamulon quadrilineatum Giinther, i, 316: Hamylum capeuna Goode, 
Bull. U. 8. Nat. Mus. v, 53.) 


285.—_LOBOTES Cuvier. 
(Cuvier, Régne Anim. ed. 2, ii, 1829: type Lobotes erate Cuvier = Holocentrus suri- 
namensis Bloch.) 

Body oblong, compressed and elevated, covered with moderate-sized, 
weakly ctenoid scales; profile of head concave, the snout prominent; 
mouth moderate, oblique, with thick lips; upper jaw very protractile, 
the lower the longer; jaws with narrow bands of villiform teeth, in 
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front of which is a row of larger conical teeth directed backward; no 
teeth on vomer or palatines ; preorbital narrower than eye; preopercle 
strongly serrate. Branchiostegals 6. Dorsal fin continuous, with 12 
spines which may be depressed in a shallow groove; soft rays of dor- 
sal and anal fins elevated; anal spines graduated; bases of soft dorsal 
and anal thickened and scaly; caudal rounded. Air-bladder present. 
Pyloric ceca 3; vertebre 13+ 11, (Aofdrec, lobed; the soft parts of 
dorsal, anal, and caudal said to resemble one three-lobed fin.) 


876. L. surimamensis (Bloch) Cuvier.—llasher. 

Blackish above, becoming silvery-gray on the sides; often blotched 
and tinged with yellow; fins dusky gray, sometimes with yellow. 
Head small. Profile from dorsal to occiput strongly convex, from oeci- 
put to snout concave; maxillary reaching beyond middle of orbit. 
Seales around eye very small, those on opercle large. Eye small, 
much shorter than snout. Pectorals shorter than ventrals, which do 
not reach vent; soft dorsal higher than the spinous portion. Head 3; 
depth 23. D. XII, 16; A. IIT, 11; L. lat. 47. A large fish, reaching a 
length of from 2 to 3 feet, and found in all warm seas; north on our 
coast to Cape Cod. 


(Holocentrus surinamensis Bloch & Schneider, 1801, 316: Lobotes auctorum Giinther, 
i, 388; Holbrook, Ich. S. C. 1860, 169.) 


286.—_SPARUS Linneus. 
(Pagellus, Chrysophrys and Pagrus Cuvier; Calamus Swainson. ) 
(Linneus, Syst. Nat.: type Sparus auratus L.) 

Body oblong or ovate, compressed, covered with moderate-sized 
scales. Head moderate. Opercles not armed. Cheeks scaly. Mouth 
rather small, terminal, low. Anterior teeth in the jaws cardiform, the 
outer series of teeth generally enlarged, sometimes canine-like, not com- 
pressed. Both jaws with two or more series of rounded molar teeth, 
which are sometimes irregularly mixed with slender teeth; no teeth on 
vomer or palatines. Dorsal rather low, the spines, 11-13 in number, 
depressible in a groove; anal spines moderate, the second not greatly 
developed. Caudal fin forked. Air-bladder simple. Gill-rakers short. 
Branchiostegals 6. Intestinal canal short. Pylorie cceca few. Carniv- 
orous fishes, mostly of the Atlantic. (ezdépos, Sparus, the ancient name; 
from ozaipw, to struggle.) 


a. Anterior teeth not canine-like. (Pagellus* C. & V.) 


*Cuvier & Valenciennes, Hist. Nat. Poiss. vi, 169, 1830: type Sparus erythrinus L. 
(From pagel, a French name of Sparus erylhrinus.) 
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877. S. milmeri (Goode & Bean) J. & G. 

Dull silvery with brown cross-bands. Form of Diplodus argyrops. 
Diameter of eye equalling length of opercle; eye about 4 in head, less 
than 13 in snout. Preorbitalnearly as high as long, with the edge nearly 
straight. Five series of scales between the preorbital and angie of pre- 
opercle. Three series of molars in the upper jaw, two in the lower; 
front teeth not described. Head 34; depth 24. D. XII, 12; A. III, 10; 
L. lat. 48; L. transv. 34. (Goode & Bean.) Charlotte Harbor, Fla. 

(Pagellus milneri Goode & Bean, Proc. U. 8. Nat. Mus. ii, 134, 1879.) 
aa. Anterior teeth canine-like. 

b. Molar teeth above in two series. (Pagrus* Cuvier.) 
S78. S$. pagrus L. 

Silvery; back rose-colored. Upper profile of the head parabolic; an 
obtuse prominence before the upper anterior angle of the eye; preor- 
bital a third higher than long, with an incision in front. No procum- 
bent dorsal spine. Dorsal spines not elongate; second anal spine 
stronger but not longer than the third, one-fourth the length of the 
head; pectoral elongate, reaching the fourth soft ray of the anal. Eye 
14 in interorbital space; 13 in snout. Head 3; depth 22. D. XII, 10; 
A. II, 8; scales 6-56-16. Mediterranean Sea and neighboring waters; 
occasional on our South Atlantic and Gulf coasts. 

(L. Syst. Nat.: Sparus argenteus Bloch & Schneider, 1801, 271: Pagrus vulgaris 
Giinther, i, 465: Pagrus argenteus Goode & Bean, Proc. U. S. Nat. Mus. 1879, 133.) 
$70. S. chrysops L.—Porgee. 

Color nexrly plain dull silvery; axil dusky; ventrals dark. Back 
elevated; head large and heavy; eye large, placed high; preorbital 
very large, its diameter half greater than that of eye; interorbital area 
very convex. Six strong conical teeth in front of upper jaw, and 8 in 
lower; about 2 rows of molars, the inner series larger. Five rows of 
scales on the widest part of the cheek, 4 on the interopercle; breast 
scales large. A procumbent spine before the dorsal; dorsal spines 
rather high; second and third anal spines about equal; caudal forked; 
pectoral long and faleate, reaching the last anal spine; ventrals moder- 
ate. Head 3; depth 23. D. XIII, 12; A. II, 11; Lat. 1. 52. . South 
Atlantic coast; abundant; long overlooked by naturalists, lately re- 
discovered by Mr. R. E. Earll. 

(Sparus chrysops L. Syst. Nat.; Goode MSS.) 


*Cuvier, Regne Anim. ed. 2,.1817: type Sparus pagrus L. (maypos, the ancient 
name of the typical species. ) 
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$80. S. aculeatus (C. & V.) Gill. 

Silvery; reddish on the sides, with golden longitudinal streaks; dor- 
sal and anal fins reddish, ventrals red. Pectoral elongate. Limb of 
preopercle scaly. Molar teeth small, in two* series in the upper jaw. 
Body rather elongate. A procumbent spine before the dorsal. D. XII, 
12; A. IIT, 12. (Cuvier & Valenciennes.) Atlantic coast of the United 
States, chiefly southward; rare; a doubtful species, perhaps the same 
as the preceeding or the next. 


(Chrysophrys aculeata Cuv. & Val. vi, 137: Chrysophrys aculecatus Giinther, i, 495.) 


287.—-DIPLODUS Rafinesque. 
(Sargus Cuvier, 1817; preoccupied in Entomology. ) 
(t Rafinesque, Indice Ittiologia Siciliana, 1810, 54: type Sparus annularis L.) 

Body oblong or ovate, more or less compressed, the back often ele- 
vated. Mouth rather small, terminal, low. Incisors broad or narrow, 
truncate, entire or more or less emarginate, sometimes serrate in the 
young; a series of smaller teeth behind them. Molar teeth mostly in 2 
or 3 rows. No teeth on vomer or palatines. Seales moderate. Dorsal 
spines mostly 12, strong, depressible in a groove. Procumbent dorsal 
spine present or absent; anal spines rather strong. Caudal fin forked. 
Gill-rakers short and slender. Branchiostegals 6. Intestinal canal short. 
Pyloric ceca few. Carnivorous species ; abundant in the Atlantic, many 
of them highly valued as food. (d:zAd0¢, double; ddvbs, tooth; the teeth 
of two sorts.) 


a. Incisor teeth very narrow, entire. (Stenotomust Gill.) 


88i.D. argyrops (L.) J.& G.—Scup; Scuppaug; Porgee. 

Brownish, somewhat silvery below, everywhere with bright reflec- 
tions, but without distinct markings in the adult; soft parts of ver- 
tical fins somewhat mottled with dark; young faintly barred; axil 
dusky. Body ovate, compressed, the back elevated, the axis of the 
body near the middle of its depth. Head deep. Eye narrower than 
the preorbital. Mouth small, terminal, the maxillary extending to 


opposite the posterior nostrils. Incisor teeth very narrow, almost con- 


“In three series according to C. & V. The original type is now lost, but a memo- 
randum by Aug. Duméril, preserved in the Museum at Paris, states that the specimen 
was a “ Pagrus” (with two rows of molars), and not a ‘‘ Chrysophrys” (with three). 

t** V1, Gen. Diplodus. Una sola ala dorsale principando vicino al capo, un apendice 
squamosa Vicino ad ogniala toracina. Osserv. Contiene il Sparus annularis di Linneo, 
ed Sp. variegatus di Lacépede.” (Rafinesque.) 

¢Gill, Canadian Naturalist, August, 1865: type Sparus argyrops L. (6revds, uar- 
row; Toslos, cutting. ) 
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ical ; molars in two rows above. Cheeks short and deep with 4 rows 
of scales. A procumbent spine in front of the dorsal. Third dorsal 
spine elevated, often somewhat filamentous. Pectorals moderate, reach- 
ing front of anal, ventrals a little further; second anal spine a little the 
longest. Head 34; depth 2. D. XII, 12; A. III, 11. Scales 8-49-16; 
L. 12 inches. Cape Cod to Florida; abundant; a valuable food-fish. 


(Sparus argyrops L. Syst. Nat.: Pagrus argyrops Cuv. & Val. vi, 164: Pagrus argyr- 
ops Holbrook, Ich. 8. Car..174: Pagrus argyrops Giinther, i, 472: Sargus ambassis Giin- 
ther, i, 449: Stenotomus argyrops Gill, and of most late American writers. ) 


aa, Incisor teeth broad. 
b. Incisor teeth emarginate; procumbent dorsal spine present. (Lagodon* Hol- 


brook. ) 
882. D. rhomboides (L.) J. & G.—Pin-fish; Bream. 

Brownish, white below; sides of head and body with horizontal stripes 
of light blue and golden; 6 or 7 very faint darker vertical bands, 
disappearing with age; vertical fins yellowish, with bluish stripes; a 
dark axillary spot. Body ovate, elliptical, compressed, and somewhat 
elevated, the axis of the body near the middle of its depth; snout about 
in the axis. Head rather sharp. Mouth small, the upper jaw more 
freely protractile than usual. Molars in two series; anterior incisors 
each deeply notched. Cheeks with 5 or 6 rows of scales; scales on 
breast little reduced in size. A procumbent spine before the dorsal fin ; 
dorsal spines high, much higher than the soft rays, the fourth highest ; 
second anal spine little larger or longer than the third; pectorals as 
long as head; ventrals moderate. Head 33; depth 24. D. XII, 11; 
A. III, 11; seales 8-66-18. L.1- inches. New Jersey to Texas; abun- 
dant southward. 

(Sparus rhomboides Linn. Syst. Nat.: Sargus rhomboides Cuv. & Val. vi, 68: Sargus 


rhomboides Giinther, i, 447: Lagodon rhomboides Holbrook, Ich. 8. Car. 1860, 59.) 


aa. Incisors entire in the adult; emarginate or serrate in the young. 
b. A procumbent spine before the dorsal fin. (Archosargust Gill.) 
883. D. probatocephalus (Walb.) J. & G.—Sheepshead. 

Grayish, with about 8 vertical black bands, which are about as 
broad as the interspaces; dorsal dusky; ventral and anal black; 
base of pectoral dusky. Body robust, becoming very deep with age, 
the back compressed and elevated; axis of the body below the middle 
of the depth; snout entirely below axis of body; profile very steep; 


* Holbrook, Ich. 8. Car. ed. i, 56, 1859: type Sparus rhomboides L. (A.ayos, hare; 
wdwv, tooth.) 

+Gill, Canadian Naturalist, August, 1865: type Sparus probatocephalus Walb. 
(pyov, ruler; 6dpyos, Sargus, from its preéminence in size and value.) 
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preorbital broad. Mouth low, horizontal; incisors broad, serrated in 
the young, then becoming emarginate and finally entire. Cheeks with 
6 rows of scales; scales on breast very small, crowded. Dorsal spines 
very strong, higher than the soft rays, the last. considerably shortened, 
so that the outline of the fin is emarginate; second anal spine very 
strong, nearly as long as the snout and eye; pectoral very long, reach- 
ing past the front of the anal; ventrals reaching vent. Head 34; depth 
13. D. XII, 12; A. ITI, 10; scales 7-45-16. L. 30 inches. Cape Cod 
to Texas; abundant; the largest member of the genus, and one of our 
most valued food-fishes. 


(Sparus probatocephalus Walbaum, Artedi, Pisce. 1792, 295: Sargus ovis Mitchill, 
Trans. Lit. & Phil. Soc. N. Y. i, 392, 1814: Sargus ovis Cuv. & Val. vi, 53: Sargus ovis 
Holbrook, Ich. 8. Car. 1860, 54; Giinther, i, 447: Archosargus probatocephalus Gill, and 
of most late American writers. ) 


bb. No procumbent spine before the dorsal fin. (Diplodus.) 


$8. D. holbrooki (Bean) J. & G.—Breuam. 

Dull silvery, without cross-bands; dorsal, caudal, anal, ventrals, 
axil, and edge of opercle dusky; a black blotch on caudal peduncle 
_above. Body ovate, not elevated, compressed, the axis of the body 
below the middle of its depth. Eight incisors in each jaw; three rows 
of molars above, two below. Pectoral 5 in length; second anal spine 
longest. Head 35; depth 25. D. XII, 14; A. IL, 13; scales 8-61-16. 
L. 12 inches. Charleston, 8S. C. (Bean.) (Possibly the adult form of 
the next.) 

(Sargus holbrooki Bean, Forest and Stream, June 13, 1878, and in Proce. U. S. Nat. 
Mus. 1878, 198.) 

885. D. caudimacula (Poey) J. & G.—Spot-tailed Pin-fish. 

Silvery, with bright reflections; about 8 very narrow dark vertical 
bands; a very distinct black bar on back and sides of caudal peduncie; 
shining streaks and dark punctulations along the rows of scales; ven- 
trals and anal mottled with dusky; edge of opercle dusky; axil dark. 
Body ovate, compressed, very deep. Dorsal and ventral outlines both 
strongly arched, the axis of the body at about the middle of the depth, 
the back steeply elevated behind the nape. Maxillary not reaching 
the’eye, which is 3 in head. Caudal peduncle short and slender, about 
as deep as long. Cheeks with 3 rows of scales; interopercle broad, 
with 3 distinct rows of scales; scales on breast not much reduced. 
Mouth very small, terminal. Incisors broad, entire. Spines moderate, 
those of the dorsal higher than the soft rays; second anal spine longest; 


>» 


pectorals long, reaching to anal; ventrals reaching to vent. Head 32; 
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depth 2. D. XII, 14; A. III, 13; scales 6-63-14. L.5 inches. North 
Carolina to Cuba; abundant at Beaufort, N. C. 


(Sargus caudimacula Poey, Memorias, ii, 198, 1858: Sargus holbrooki Jordan & Gil- 
bert, Proc. U. 5. Nat. Mus. 1878, 379; not of Bean.) 


288.—GIRELLA Gray. 


(Camarina Ayres. ) 
(Gray, Illustr. Ind. Zo6l. 1838: type Girella punctata Gray.) 

Body oblong-ovate, compressed, covered with rather large scales. 
‘Mouth small, with a series of flat, tricuspid, movable incisors, behind 
which is a broad band of similar smaller ones; no molar teeth; no 
teeth on vomer or tongue. Cheeks with very small scales; opercles 
and top of head chiefly naked. Dorsal fin rather low, with about 14 
spines, on the bases of which the scales extend, forming an imperfect 
Sheath; no groove at base of dorsal; no procumbent dorsal spine; anal 
spines small, graduated; caudal lunate. Air-bladder divided into two 
postetior horns. Pyloric cceca numerous; intestinal canal elongate ; 
peritoneum black. Herbivorous. Pacific Ocean. (A latinization of the 
French “Girelle” =Julis.) 


886. G. migricams (Ayres) Gill.—Blue-fish. 

Dusky green, paler below; young with a large yellowish spot on 
each side of the dorsal fin. Body oval, compressed, with very deep 
caudal peduncle; snout thick, its profile evenly rounded; mouth 
small, subinferior, low, nearly horizontal; maxillary reaching nearly to 
front of orbit; a minute pateh of palatine teeth; preopercle minutely 
serrulate at its angle; preorbital as broad as eye. Gill-rakers numerous, 
rather long. Scales firm, weakly ctenoid, those on thorax and frent of 
back smaller. Dorsal spines lower than the soft rays; anal higher than 
soft dorsal, similar to it; caudal emarginate; pectorals short and broad, 
not reaching vent; ventrals short. Head 4; depth 24. D. XIV, 14; A. 
III, 12; Lat. 1.50. L. 12 inches. Coast of California, from Monterey 
southward, abundant in rocky places, feeding on sea-weed. 


(Camarina nigricans Ayres, Proc. Cal. Acad. Nat. Sci. 1860, 81: Girella dorsomacula 
Gill, Proc. Acad. Nat. Sci. Phila. 1862, 244.) 


289.—_PIMELEPTERUS Lacépéde. 


(Lacépéde, Hist. Nat. Poiss. iv, 429, 1302: type Pimelepterus bosci, Lacépede. ) 

Body regularly ovate, moderately compressed; head short, with 
blunt snout; eye large; mouth small, horizontal; maxillary barely 
reaching front of eye; both jaws with a single series of rather narrow 


88. SPARIDZ—PIMELEPTERUS. 561 


obtusely lanceolate incisors, implanted with compressed usually conspic- 
uous roots posteriorly ; behind these a narrow band of villiform teeth: fine 
teeth on vomer, palatines, and tongue. Branchiostegals 7; gill-rakers 
long. Preopercle obsoletely serrate; preorbital narrow, covering but 
little of the maxillary. Squamation very complete, the space between 
and about the eyes being the only naked part; scales smallish, thick, 
ctenoid, 60-70 in the lateral line, which is continuous; similar scales 
entirely covering the soft parts of the vertical fins, and extending up 
on the paired fins. Dorsal fin low, with about 11 spines, which are depres- 
sible in a groove of scales; the fin continuous, but the last spines 
low, so that a depression occurs between the two parts of the fin; the 
bases of the spinous and soft parts about equal; anal similar to soft 
dorsal, with 3 spines; caudal fin forked; pectoral fins small; ventrals 
well behind them. Intestinal canal long. Pylorie cea usually very 
numerous. Species numerous, in all warm seas. Herbivorous. (xtysdjs, 
fat; xztepov, fin.) 


a. Soft dorsal and anal not elevated, the latter rather short. (Pimelepterus. ) 


887. P. bosci Lac. 

Dusky, with series of light stripes, about 25 in number, following the 
rows of scales; the middle part of each scale pale, the edge dusky; 
the stripes along middle of body much broader than the others, the 
scales along the back and belly being much smaller; a silvery streak 
along the preorbital. Body ovate, somewhat compressed. Longest dor- 
sal spine one-fifth the height of the body, rather higher than the soft 
dorsal and nearly equal to the longest ray of the anal. Horizontal pro- 
cess of the teeth not much longer than the vertical. Interorbital space 
24 in head; top and sides of head finely scaled; interorbital region 
gibbous, below which point the snoutis truncate; preopercle weakly 
serrulate ; gill-rakers long. Soft dorsal and anal very low; median dorsal 
spines highest; second anal spine highest; caudal well forked, the lower 
lobe longest. Head 41; depth 24. D. XII, 12; A. III, 11; seales 10- 
66-20; vertebrae 9 + 16. Massachusetts to Panama; common southward. 


(? Perea sectatrix L. Syst. Nat. : Pimelepterus bosci Lacépéde, Hist. Nat. Poiss. iv, 429, 
1802: P. bosct Cuv. & Val. vii, 258: P. bosci Giinther, i, 497: Pimeleplerus flavolineatus 
Poey, Repert. i, 319; Poey, Synopsis Pisc. Cubens. 324, 1868.) 


Bull. Nat. Mus. No. 16 36 
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290.—SCORPIS Cuvier & Valenciennes. 


(Cuvier & Valenciennes, Hist. Nat. Poiss. viii, 503, 1831: type Scorpis georgianus Cuy. & 
Val.) 


Body ovate or suborbicular, covered with small, firm, ctenoid scales, 
which also cover the membranes of the soft parts of the vertical fins; 
mouth small, terminal, horizontal; the maxillary narrow, slipping under 
the edge of the rather narrow preorbital; sides, top of head and 
jaws closely sealed; preopercle entire or minutely crenulate; jaws with 
broad bands of slender teeth; those in the outer series incisor-like,* 
compressed, narrow and lanceolate in form, the outer surface transversely 
convex, the inner concave; the other teeth of the jaws are similar, but 
grow progressively smaller backward toward the inside of the mouth; 
incisors without conspicuous roots behind; all the teeth are somewhat 
movable, as in Girella; no molar teeth; vomer, palatines, and tongue 
with patches of minute villiform teeth; gill-rakers slender, rather long ; 
dorsal spines low, ina slight groove, about 10 in number; soft part of the 
fin elongate, much longer than the spinous part, sometimes falcate ; 
anal spines small, graduated, the soft rays numerous; caudal lunate; 
seales thinnish, adherent, with smaller ones intermixed; pyloric cceca 
extremely numerous ; air-bladder small; branchiostegals 7. Warm seas. 
(czopzts, name of some sea-fish; from ozopzoc, scorpion.) 


a. Body ovate; fins not faleate. (Cesiosoma Kaup t) 


S88. S. califormiemsis Steindachner.— Medialuna. 

Blackish above, tinged with bluish ; steel-blue or grayish below, some- 
what mottled ; sides with faint oblique verticallines of spots; fins black- 
ish. Body elliptic-ovate, its outlines regular; head bluntish, rounded, 
strongly convex; maxillary not reaching front of eye; eye small, 14 in 
snout, 5 in head; middle spines of dorsal highest, their height scarcely 
greater than the diameter of the eye; soft dorsal low, not elevated in 
front, little higher than the spines; anal low; caudal lunate, the upper 
Jobe slightly lonzer; pectorals short and narrow; ventrals rather small. 
Head 32; depth 24. D. IX, I, 22; A. III, 19; scales 9-58-19. L. 12 
imches. Coast of California, from Point Concepcion southward; a hand- 


some fish, of considerable value as food. 
(Steindachner, Ichthyol. Beitriige, iii, 19, 1875.) 





“In Scorpis georgianus, the type of the genus, the outer teeth are said to be conic. 
This is probably erreneous, otherwise our species does not belong to the genus. 
tKaup; Bleeker, Systema Percarum ii, 11, 1875: type Scorpis @quipinnis Rick. 
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Famity LXXXIX.—APOGONID. 


Body oblong, elevated, covered with usually large, loose, deciduous 
scales, which are striated and ctenoid or sometimes cycloid; cheeks 
scaly; lateral line continuous; cleft of mouth wide, oblique; villi- 
form teeth on jaws and vomer; canines sometimes present; preopercle 
commonly with a double ridge, its edge entire or slightly serrated ; 
lower pharyngeals separate, with sharp teeth; pseudobranchiz present ; 
branchiostegals 6 or 7, Dorsal fins well separated, the first with 6 or 7 
rather strong spines; anal fin short, usually with 2 spines; ventral fins 
thoracic, I, 5. Fishes mostly of the Eastern seas, some of them in fresh 
waters. Genera about 10; species about 120. 

(Percide part: group Apogonina Giinther, i, 222-250.) 

a. Branchiostegals 7; no canines; no recumbent dorsalspine; palatine teeth present ; 
anal spines 2. (Apogonine. ) 


b. Lateral line commencing at the head; preopercle with a double ridge; teeth on 
tHonpPAahiNEesss shor. ness wee eee ee Sade et eects ers APOGON, 29F. 


291.—APOGON Lacépede. 
King of the Mullets. 


(Amia Gronow, not of Linnzus.) 
(Lacépéde, Hist. Nat. Poiss. iii, 411, 1802: type Apogon ruber Lac. = Mullus imberbis ie 
Apogon rex-mullorum C. & V.) 

Body oblong, compressed, covered with very large ctenoid scales. 
Lateral line continuous. Head large; mouth wide, oblique, the max- 
illary extending to below the middle of the large eye; villiform teeth 
on jaws, vomer, and palatines; no canine teeth; preopercle with a 
double ridge, entire or somewhat serrate; opercle with a spine behind. 
Gill-rakers rather long. Dorsal spines 6 or 7, strong; second dorsal 
remote, short; anal with 2 spines, the second much the longer, the 
soft part similar to the soft dorsal; pectorals and ventrals moderate. 
(axdywy, without beard; thus distinguished from the bearded mullet, 
Mullus.) 


a, Edges of preopercle serrulate ; scales very large. (Apogon.) 


S89. A. americanus Castelnau. 

Violaceous, scales all with dark points; a dark spot on opercle. Body 
comparatively elongate, little elevated ; jaws equal; muzzle short; eye 
large, 31 in head; preopercle very finely denticulated. Second dorsal 
spine stoutest, as high as the third; pectorals nearly reaching anal. 
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Depth 3 in total. Head 33. D. VI-I, 9; A. Il, 8; scales 3-25-9. 
( Vaillant & Bocourt.) West Indies; accidental at Newport. 


(Castelnau, Anim. Nouv. Rares Amér. du Sud, Poiss, 3; Vaillant & Bocourt, Miss. Sci. 
au Mex. 41: Apogonichthys americanus Giinther, i, 247.) 


aa. Edge of preopercle entire ; scales comparatively small. (Glossamia* Gill.) 


890. A. pamdiomis Goode & Bean. 

Color nearly plain reddish, the body and fins everywhere speckled 
with fine dots. Body oblong, not elevated nor greatly compressed. 
Kye very large, forming nearly half the length of the side of the head, 
much greater than the interorbital space ; maxillary extending to oppo- 
site pupil; preopercle entire. Gill-rakers very long and slender. Mouth 
oblique, but not nearly vertical, the lower jaw projecting. Fins low; 
caudal well forked. Head 4; depth 4. D. VII-I, 9; A. II, 9; scales 
small, eycloid, 3-45-8. Deep water, off Chesapeake Bay. 

(Goode & Bean, Proc. U.S. Nat. Mus. 1881, 160.) 


Famity XC.—MULLIDZ. 
(The Surmullets.) 


_ Body elongate, slightly compressed, covered with large ctenoid scales; 
Jateral line continuous; large scales on the head; upper profile of the 
head more or Jess parabolic. Mouth small; teeth present in one jaw at 
least, and sometimes in both, or on the vomer or palatines. Premaxil- 
laries protractile; maxillaries without supplemental bone, partly hidden 
by the broad preorbital. Eye moderate, placed high; branchiostegals 
4; 2 long barbels at the throat, attached just behind the symphysis 
of the lower jaw. Dorsal fins 2, remote from each other, the first of sev- 
eral high spines, which are depressible in a groove; anal similar to the 
soft dorsal, with 1 or 2 small spines; ventrals thoracic, I, 5. Genera 5; 
species 35, in all tropical seas, some species straying northward. 

(Mullide Giinther, i, 397-411.) 

* Teeth in lower jaw, and on vomer and palatines; none in the upper jaw-MULLUs, 292. 
** Teeth in both jaws; none on vomer or palatines...............----. UPENEUS, 293. 
292.—MULLUS Linneus. 

Surmullets. 

(Linneeus, Syst. Nature: type Mullus barbatus L.) 
Teeth in the lower jaw and on the vomer and palatines; none in the 
upper jaw; dorsal spines 7; anal spines very small. Otherwise as in 





* Gill, Proc. Acad. Nat. Sci. Phila. 1863, 82: type Apogon aprion Rich. (y?d00a, 
tongue; aia, Amia, a name applied by Gronow to Apogon.) 


eee 


90. MULLID®—UPENEUS. 565 


Upeneus, the head rather shorter. One species known. (Latin, mullus, 
the ancient name of Mullus barbatus, from p62hos, lip; hence “ mullet,” 
a fish with thick lips.) 

S91. M. barbatus L.—Surmullet. 

Red, with three yellow longitudinal stripes. Body oblong, moderately 
compressed; snout blunt, its profile very obliquely decurved; mouth 
horizontal, small; maxillary scarcely reaching front of orbit; diam- 
ter of eyes about equalling the slightly concave interorbital space. 
Head 33; depth 33. D. VII-I, 9; A. I, 6; Lat. 1. 36, its mucous tubes 


-branching into a network on each scale. European; this or some simi- 


lar species said to have been once taken at New York (Gill). One of 
the choicest food-fishes of the Mediterranean. 


(Linn. Syst. Nat.: Mullus barbatus and surmuletus Giinther, i, 401: Mullus, sp. incog. 
Gill, Rept. U.S. Fish Com. 1872-3, 804.) 
293.—UPENEUS Cuvier. 
Goat Fishes. 
(Cuvier, Regne Anim. ed. 2, li, 1829: type Mullus barberinus Lac.) 
Body oblong, compressed; mouth moderate, nearly horizontal, low, 
the jaws subequal; eye large, high, posterior; opercle short, deep, with 


‘a posterior spine; jaws with rather strong teeth, in one series, or in a 


narrow band; no teeth on vomer or palatines; lips well developed ; 
barbels nearly as long as head; scales very large, somewhat ctenoid ; 
lateral line continuous, its tubes ramifying on each scale; head covered 
with large seales; first dorsal with about 7 spines; anal with 2, the first 
very short; caudal fin forked. Species numerous in the tropical seas. 
(An old name of some fish; from 6z77, upper lip.) 


a. Teeth in the upper jaw in move than one series. (Pseudupeneus* Bleeker.) 


892. U. maculatus (Bloch) Cuv. & Val.—Goat Fish. 

Red; sides of head with bluish longitudinal lines; three black blotches 
along the lateral line; each scale with a blue spot at its base; body 
oblong, moderately compressed, tapering backwards from occiput; ven- 
tral outline nearly straight; snout long and rather sharp; mouth ter- 
minal, small; maxillary not reaching orbit; eyes situated backwards and 
high up; head 34; depth 4. D. VII-I, 8; A. II, 6; Lat. 1. 30, high up 
and following the curve of the back. V.10+14. West Indies; occa- 
sional on our coast. 


(Mullus maculatus Bloch, Ichthyol, 1797, taf. 348; Giinther, i, 408; Mullhypeneus macu- 
latus Poey, Synopsis, 1868, 307: Hypeneus maculatus Goode, Bull. U.S. Nat. Mus. v, 49.) 





* Pseudupeneus Bleeker, Poiss. Cote Guinée, 1862, 56: type Upeneus pra yc nsis Cuy. & 
Val. (wevdos, false; Upeneus)—Mullhypeneus Poey, 1868. 
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Famiry XCI—SCLHNIDA, 
(The Croakers.) 


Body compressed, more or less elongate, covered with rather thin, 
etenoid scales. Lateral line continuous, extending on the caudal fin. 
Head prominent, covered with scales. Bones of the skull cavernous, 
the muciferous system highly developed, the surface of the skull, when 
the flesh is removed, very uneven. Chin usually with pores, sometimes 
with barbels. Mouth small or large, the teeth in one or more series, the 
outer of which are sometimes enlarged; canines often present. No in- 
cisor nor molar teeth; no teeth on vomer, palatines, pterygoids, nor 
tongue. Maxillary without supplemental bone, slipping under the free 
edge of the preorbital. Premavxillaries protractile, but not very freely 
movable. Nostrils double. Pseudobranchie usually large, present in 
all our genera. Gills 4, a slit behind the fourth. Gill-rakers present. 
Branchiostegals 7. Gillmembranes separate, free from the isthmus. 
Lower pharyngeals separate or united. Preopercle: serrate or not. 
Opercle usually ending in two flat points. Dorsal fin deeply notched, 
or divided into two fins, the soft dorsal being the longer, the spines 
depressible into a more or less perfect groove. Anal fin with 1 or 
2 spines. Ventral fins theracic, I, 5. Pectoral fins normal. Caudal 
fin usually uot forked. Ear-bones very large. Pyloric coca usually 
rather few. <Air-bladder usually large and complicated (wanting in Men- 
ticirrus). Most of the species make a peculiar noise, called variously 
croaking, grunting, drumming, and snoring. This sound is supposed 
to be caused by forcing the air from the air-bladder into one of the lat- 
eral horns. Carnivorous. An important family of about 25 genera and 
125 species, found in all warm seas, one species being confined to fresh 
waters. Many of them reach a large size, and nearly all are valued for 


food. 
(Scienide Giinther, ii, 265-318.) 


* Dorsals contiguous, the second dorsal much larger than the anal. 


t Vertebre about 10-414. (Scienina.) 
¢ Lower jaw included. 

§ Lower pharyngeals fully united, with paved teeth; second anal spine very large. 
a. Lower jaw without barbels. (Fresh-water species). HAPLOIDONOTUS, 204. 
aa, Lower jaw with several small barbels. (Marine species)-POGONTAS, 295. 

§§ Lower pharyngeal bones distinct. 

b. Lower jaw without barbels; anal spines 2. 

c. Teeth well developed, persistent in both jaws-..-.-..-..---- Scrzna, 296. 
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ce. Teeth feeble, permanent in upper jaw only; anal spines small. 
LiosToMvs, 297. 
bb. Lower jaw with several minute barbels. 
d. Preopercle with its membranaceous margin crenulate. 
GENYONEMUS, 2938. 


dd. Preopercle with its bony margin serrate-..-. .... MICROPOGON, 299. 
bbb. Lower jaw with a single thickish barbel. 

e. Air-bladder present; anal spines 2........-.-----. UMBRINA, 300. 

ee. Air-bladder none; anal spine single......--.-- MENTIcIRRUS, 301. 


tt Lower jaw projecting beyond upper. 

jf. Snout short, blunt; no canines; anal fin verysmal; soft part of 

dorsal much longer than spinous part---.-------- LaRIMus, 302, 

tt. Vertebre about 14+ 10; body elongate; lower jaw projecting. (Otolithina.) 

hw Caninenteeth Monee 3-6 2-20-22 ence cee ATRACTOSCION, 303. 

hh. Canines two (or one) in upper jaw only....CyNoscion, 304. 

** Dorsals remote; the second about as large as the anal, (Isopisthine.) 

i. Lower jaw projecting; anal spines feeble; teeth small, 

sharp.an narrow bands: 25-2. --2-2- .--s=6 SERIPHUS, 305. 


294._HAPLOIDONOTWS Rafinesque. 
Fresh-water Drums.. 


(Amblodon Rafinesque. ) 


(Aplodinotus Rafinesque, Journ. de Phys. 1819, 418: type Aplodinotus grunniens Raf.) 

- Body oblong, the snout blunt, the back elevated and compressed. 
Mouth rather small, low, horizontal, the lower jaw included. Teeth 
in villiform bands, the outer scarcely enlarged. No barbels. Pseudo- 
branchie rather small; gill-rakers short and blunt. Lower pharyn- 
geals very large, fully united, with coarse, blunt, paved teeth. Preop- 
ercle slightly serrate. Dorsal spines strong and high, with a close fit- 
ting scaly sheath at base, the two dorsals somewhat connected. Second 
anal spine very strong. Candal double-truncate. Fresh waters of the 
United States. (dziorz, a cloak; varos, back; according to Gill, from 
the scaly base of the dorsal fin.) 


$93. H. grummiems Raf.—Sheepshead; Thunder-pumper; Drum; White Perch ; 
Croaker. 

Grayish silvery, dusky above, sometimes quite dark, the back some- 
times with oblique dusky streaks along the rows of scales. Scales rather 
thin, adherent, smaller on the back and belly. Second anal spine more 
than half the length of the head. Snout very blunt, overlapping the 
mouth. Eye large. Head 34; depth nearly 3. D. TX-I, 30; A. II, 7; 
Lat. 1. 55. Great Lakes to Texas, abundant, reaching a weight of 50 to 
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60 pounds. Its flesh is not of high quality, and is often tough and ill- 
flavored, especially in the lakes. 


(Aplodinotus grunniens Raf. Journ. de Phys. 1819, 88: Corvina oscula Giinther, ii, 297 : 
Seiena grisea Le Sueur, Journ. Acad. Nat. Sci. Phila, 1822, 254: Amblodon concinnus and 
tineatus Agassiz, Am. Journ. Sci. Arts, 1855, 307: ? Corvina richardsoni* Cuv. & Val. v, 
100: Amblodon neglectus Grd. Mex. Bound. Sury. Ichth. 1859, 12.) 


295.—_POGOBNIAS Lacépéde. 
Drums. 


(Lacépéde, Hist. Nat. Poiss. iii, 138, 1802: type Pogonias fasciatus Lac. = Labrus 
cromis L.) 


Body short and deep, the dorsal outline much elevated, the ventral 
nearly straight. Mouth moderate, the upper jaw longest; teeth small, 
in villiform bands, the outer not enlarged; lower pharyngeal bones 
large, fully united, armed with strong paved teeth; lower jaw with 
numerous barbels, each about half as long as the eye; preoperculum 
entire, with a membranaceous edge. Dorsal fins slightly connected, the 
spines high and strong; éaudal fin subtruncate; first anal spine short, 
the second exceedingly large, nearly as long as the soft rays; pectorals 
and ventrals long; gill-rakers short ard bluntish. Pseudobranchize 
large. Marine species reaching a very large size; among the largest 
of the Sciznidxe. (zdéywyiac, bearded.) | 
894. P. chromis (Linn.) C. & V.—Drum. 

Grayish silvery, with 4 or 5 broad dark vertical bars, which 
disappear with age; fins dusky. Body oblong, much compressed ; 





* If correctly described, this species is the type of a distinct genus which has been 
provisionally termed Lutychelithus. It is probable, however, that the type was a 
deformed individual of H. grunniens. 

The following are the alleged characters, generic and specific: 


EUTYCHELITHUS Jordan. 


(Jordan, Man. Vert. E. U.S. ed. 1, 242, 1876: type Corvina richardsoni C. & V.) 

Differs from Haploidonotus in the much deeper body, steep profile, the nearly equal 
jaws, the single rather short anal spine, and in the smaller size of most of the fins. 
(évrvy7¢, lucky; AcHoc, stone; in allusion to the large ear-bones of Scizenoid fishes. The 
ear-bones of Haploidonotus are quite large and are marked with a rude impress of the 
letter L, and are hence known to Wisconsin boys as ‘‘ lucky-stones.’’) 


E. richardsoni (C. & V.) Jordan.—Maleshaganay. 

Grayish olive, with darker bands across the back; body much elevated, highest in 
front of dorsal fin; profile very abruptly decurved. Preopercle finely serrate. Eye 
half length of snout. Pectorals pointed, considerably longer than ventrals. Head 
34 in total length, including caudal fin; depth 23. D. IX, 29; A. 1,7; Lat. 1. 54. 
(C. & V.) Lake Huron, 

(Corvina richardsonii Cuv. & Val. v, 100: Corvina richardsonti Richardson, Fauna 
Bor.-Amer. 1836, 64: Corvina richardsonii Giinther, ii, 298.) 
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profile very steep, its curve uneven; ventral outline little curved. 
Mouth moderate, maxillary scarcely reaching middle of orbit. Scales 
large, those on breast much smaller. Fins large, pectorals reaching 
beyond tips of ventrals, nearly to vent; second anal spine more than 
half length of head. Head above scaly, except a triangular space on 
snout. Head 3 in length; depth 23. D. X,I, 20; A. II, 6; Lat. 1. 50. 
Cape Cod to West Indies; abundant southward. 


(Labrus cromis Linn. Syst. Nat.; Giinther, ii, 270; Holbrook, Ich. S. Car. 1860, 114: 
Pogonias fasciatus Holbrook, Ich. 8. Car. 1860, 119: Pogonias fasciatus Giinther, ii, 270.) 


296.—SCLAENA Linneus. 
(Johnius Bloch: Corvina C. & V.: Pseudosciena Bleeker. ) 


(Artedi; Linnzus, Syst. Nat.: type Sciena umbra L.) 

Body elongate, compressed, not much elevated. Head rather long. 
Mouth moderate or rather large, the lower jaw included. Teeth in both 
jaws mostly in villiform bands, the outer row often enlarged; lower 
pharyngeals separate, their teeth conic or paved. Chin with pores; no 
barbels. Preopercle with its bony posterior edge serrated, or else with 
a membranaceous margin. Scales moderate, in oblique series. Dorsal 
fins connected, the spines rather strong. Anal spines 2, the second 
varying in size. In this genus and most of the other Scicenine the 
muzzle above the premaxillaries is provided with a number of pores, and 
near the base of the premaxillary 2 or 4 small dermal flaps are present; 
in all these species the preorbital is very wide, and often gibbous. 
Species numerous, in all warm seas. Many attempts have been made 
to subdivide this genus, but none of the current genera form definable 
natural groups, when foreign species are taken into account. (ozéarva, 
Scizna, from oz:d, shade, the classical name of Sciana aquila:) 

a. Teeth in both jaws in single series or very narrow bands. 
b. Head depressed, very broad between the eyes. (Stelliferus* Stark.) 
$95. S. stellifera (Bloch) J. & G. 

Pale above, with purplish reflections, almost translucent; below sil- 
very; everywhere finely punctulate; fins yellowish, the tips of dorsal 
and pectoral blackish. Body oblong, not much elevated, little com- 
pressed; the tail slender; head short; snout blunt; eye very small, 
5 in head; profile depressed above the eyes; the interorbital space flat- 
tish, extremely broad; a slight ridge above each orbit, these meeting 








* Stark, Elements Nat. Hist. i, 459, 1828: type Bodianus stellifer Bloch. 
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above the snout. Mouth oblique, the lower jaw scarcely shorter than 
the upper; the maxillary extending to below the middle of the small 
eye. Teeth as in S. punctata, but with series of larger teeth less devel- 
oped and the villiform band broader. Preorbital full, cavernous; pre- 
opercle cavernous, its margin with a few strong teeth. Pseudobranchiz 
well developed. Gill-rakers long and slender. Dorsal spines slender; 
caudal strongly convex; second anal spine rather long, slender, nearly 
as long as soft rays. Ventral outline nearly straight. Vent a little 
nearer preopercular margin than base of caudal. Pectorals short, not 
reaching tips of ventrals. Head 34 in length; depth 3. D. XI, I, 22; 
A. II, 9; Lat. 1.50. West Indies, north to Virginia. Here described 
from a specimen from Pensacola. 


(Bodianus stellifer Bloch, Ichth. taf. 231: Cheilodipterus acoupa Lacépeéde, iii, 546: 
Corvina trispinosa Cuv. & Val. v, 109: Homoprion lanceolatus Holb. Ich. 8. Car. 1860, 
167: Sciena lanceolata Giinther, ii, 289: Stelliferus lanceolatus Gill, Report U. S. Fish 
Comm. 1872-73, 805: ? Corvina stellifera Giinther, ii, 299 = Corvina microps Steind. Ichth. 
Notiz. i, 6, 1864, said to be distinguished from 8S. stellifera by the smaller eye (6 in head), 
narrower interorbital space (24 in head) and weaker serre on the’ preopercle. Per- 
haps more than one species is here included.) 


b. Head normal, narrow between the eyes. (Bair dicllag Gi :: ) 


896. S. pumctata (Linn.) J. & G.—Silver Perch ; Yellow-tail ; Mademoiselle. 
Greenish above, silvery below, each scale with a series of dark pune- 
tulations through the centre, usually very conspicuous, sometimes ob- 
scure, these forming narrow somewhat irregular streaks along the sides ; 
fins plain, the caudal yellowish. Body oblong, compressed, rather robust. 
Head compressed, conical, not specially depressed, nor broadened; pre- 
operculum scarcely cavernous, strongly serrated or spinous at its angle; 
interorbital region depressed, transversely convex, narrower than eye. 
Mouth rather large. somewhat oblique, maxillary reaching about to 
middle of orbit; jaws sukequal; both jaws with stout recurved teeth, 
behind which in the upper jaw are a few series of smaller teeth; teeth 
in the lower jaw mostly in one series, outside of which are a few smaller 
teeth. Dorsal spines moderate; anal fin small, placed unusually far 
back, coterminous with the second dorsal. Second anal spine strong, 
nearly as long as the soft rays. Scales.in less oblique series than usual. 
Gill-rakers long and slender. Soft dorsal and anal fins considerably 
sealy; pectoral fin quite short, not reaching half way to anal; caudal fin 
double truncate. Lower pharyngeals small, with sharp teeth. Eye 





* Gill, Proc. Acad. Nat. Sci. Phila. 1861, 83: type Bodianus argyroleucus Mitch. (Dedi- 
cated to Spencer F. Baird.) 
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rather large, equal to snout, 4 in head. Preorbital narrow. Head 34; 
depth about 3. D. XI-I, 22; A. 11,9; Lat.1.60. Cape Cod to Florida; 
abundant southward. 


(Perca punctata Linn. Syst. Nat. (two species of the same name): Bodianus argyrole- 
ucus Mitch. Trans. Lit. and Phil. Soe. N. Y. 417, pl. 6, fig. 3: Corvina argyroleuca Giin- 
ther, ii, 299: Homoprion xanthurus Holbrook, Ich. 8. Car. 1860, 164.) 


aa. Teeth in both jaws in broad bands. 
c. Preopercle with its bony margin serrate, 
d. Outer teeth in upper jaw considerably enlarged. (Sciw@nops* Gill.) 
$57. 8. jacobi (Steind.) J.& G. 

Body moderately elevated; mouth moderate, rather inferior; maxil- 
lary reaching middle of eye; outer row of teeth in each jaw slender, 
somewhat enlarged, those in upper jaw much larger than in lower; pre- 
opercle finely serrate. Dorsal spines very slender, the fourth half length 
of head, higher than the soft rays; second anal spine more than twice 
as strong as dorsal spines, as long as from middle of eye to edge of 
opercle, lower than the soft rays. Caudal truncate or slightly concave ; 
pectoral shorter than ventrals, the first ray of the latter being filamen- 
tous. Seales on body and head ctenoid. Silvery gray, darker above; 
three dark brown longitudinal stripes along sides, the lower broadest, 
extending from eye to middle of caudal, the middle one running to upper 
edge of tail, the upper to soft dorsal; below these stripes are some. 
times feebler ones, besides brownish lines following the rows of scales ; 
fins plain, more or less punctulate; markings probably less distinct in 
the adult. Head 3; depth 3. D. X-I, 27; A. I, 8; scales 11-56-16. 
San Diego, California. (Steindachner.) 

(Corrina (Johnius) jacobi Steind. Ichth. Beitriige, viii, 3, 1879. 

898. 8. oceHlata (L.) Gthr.—Channel Bass; Red Horse; Red Bass. 

Grayish silvery, iridescent; scales with dark spots forming faint ir- 
regular undulating stripes; upper part of base of caudal with an oval 
black spot as large as the eye, bordered by white or orange, this spot 
often duplicated. Body rather elongate, not much elevated, compressed 
behind, an almost even curve from snout to base of dorsal; preopercle 
distinetly serrate; eye large, 14 in snout, 55 in head; gill-rakers short 
and thick; mouth large, maxillary nearly reaching the posterior mar- 
gin of the orbit. Caudal truneate ; second anal spine rather strong, two- 
thirds as long as first ray; pectoral fins very short, not reaching half 
way toanal. Lower pharyngeals narrow, with conical teeth. Head 34; 


* Gill, Proc. Acad. Nat. Sci. Phila. 1263, 30: type Perca ocellata L. (6xiarva, sciwna; 
wy, appearance. ) 
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depth 33. D. X-I, 25; A. II, 8; Lat.'1. 50. Cape Cod to Mexico; 
common southward; known at sight by the peculiar caudal spot. 


(Perca ocellata L. Syst. Nat.: Corvina ocellata Cuv. & Val. v, 134: Corvina ocellata 
Holbrook, Ich. S. C. 1860, 150; Giinther, ii, 289.) 


dd. Outer teeth in upper jaw scarcely larger than others; lower pharyngeals enlarged, 


their teeth paved. (Roncador* J. & G.) 


899. S. stearmsi (Steindachner) Jor. & Gilb.—Roncador. 

Grayish silvery, with bluish lustre, some streaks of dark points along 
the rows of scales; breast and belly with two dusky lengthwise streaks; 
a very conspicuous, large, jet black spot at base of pectoral, including 
the axil and the base of the fin; fins grayish, with dusky shades; inside 
of mouth, branchiostegals, and peritoneum mostly black. Body oblong, 
heavy forward, the shoulders elevated and the profile steep; mouth 
rather large, maxillary reaching beyond middle of eye. Teeth in both 
jaws in a broad villiform band, the outer row scarcely enlarged; no 
canines; preopercle strongly dentate; gill-rakers slender, rather short ; 
lower pharyngeals broad, the teeth mostly paved; eye large. Spinous 
dorsal not much elevated; second anal spine shortish, about half the 
height of the soft rays, very stout; pectoral elongate, reaching much 
past the tips of the long ventrals; caudal fin lunate, the upper lobe 
the longer. Head 33; depth3. D. X-I, 24; A. II, 8; Lat.1.60. L. 30 
inches. Coast of California, north to Point Concepcion; a large and 
valued food-fish, singularly distinguished by its black pectoral spot. 


(Corvina stearnsi Steindachner, Ichthyol. Beitriige, ili, 1875, 22: Roncador stearnsi 
Jor. & Gilb. Proc. U. 8. Nat. Mus. 1880, 28.) 


ce. Preopercle with an entire, membranaceous border. 
d. Dorsal with less than 30 soft rays. (Scienat.) 


900. S. saturma (Grd.) J. & G.—Red Roncador. 

Blackish, with coppery lustre; each scale with a cluster of dark 
points; a dark opercular patch; fins rather dark; belly silvery, but 
dusted with dark specks. Body oblong, with the antedorsal region 
convex and the profile nearly straight. Mavxillaries not reaching to 
posterior border of eye. Teeth in lower jaw in a broad villiform band; 
upper jaw with a similar band, in front of which is a single row of large 
teeth; lower pharyngeals narrow, with conical teeth. Gill-rakers short 





* Jordan & Gilbert, Proce. U. S. Nat. Mus. 1880, 28: type Corvina stearnsi Steindach- 
ner. (Spanish roncador, grunter.) This is perhaps a valid genus, distinguished from 
Sciena by its large, paved pharyngeals, resembling those of Pogonias, but not united. 

t= Corvina Cuvier, Regne Anim, ed. 2, ii, 173, 1829: type Sciena nigra Bloch= 
Sciwna umbra L. None of the species of the group called Sciena by Cuvier were known 
to Linneus. 
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and thick. Seales on head ectenoid. Second anal spine very stout, 
nearly as high as the soft rays; caudal fin slightly lunate. Head 3s; 
depth 23. D. X-I, 23; A. II,7; Lat. 1.55. Pacific coast, north to 
Point Concepcion. 


(Amblodon saturnus Grd. U.S. Pac. R. R. Surv. Fish. 93: Rhinoscion saturnus Gill, 
Proc. Acad. Nat. Sci. Phila. 1861, 85: Corvina saturna Giinther, ii, 298.) 


dd. Dorsal with more than 30 soft rays. (Pareques* Gill.) 


90L. S. acuminata (Bloch & Schneider) J. & G. 

Everywhere blackish, with traces of about 10 narrow horizontal 
streaks along the sides; spinous dorsal quite black. [Young specimens 
yellowish, with 7 or 8 straight longitudinal dark bands about as wide as 
the interspaces; dorsal fin similarly banded.| Form of S. satwrna, the 
back somewhat elevated, the profile steep and nearly straight from the 
tip of the conical and rather pointed snout to the base of the dorsal. 
Mouth not large, the maxillary extending to below the middle of the 
eye. Lower jaw included; both jaws with broad bands of villiform 
teeth, the anterior series in the upper jaw considerably enlarged. Scales 
on the head scarcely ctenoid above, cycloid on the cheeks. Gill-rakers 
short, rather stout. Peetorals very short, not reaching half way to the 
tips of the ventrals, and but half way to the anal; as long as from the 
snout to the edge of the preopercle; anal fin small, its tip not reaching 
to the last ray of the second dorsal, its spine robust, nearly as high as 
the fin, half the length of the head; first dorsal small, with slender 
spines; second dorsal very long, its tip nearly reaching caudal. Eye 
rather large. Head 31; depth 3. D. IX, I, 36; A. II, 7; Lat. 1. 53. 
West Indies to Florida. Here described from a specimen lately taken 
by Mr. Silas Stearns at Pensacola, Fla. 

(Grammistes acuminatus Bloch & Schn, 1801, 184: Eques acuminatus Giinther, ii, 280: 


Pareque acuminatus Gill, 1. ¢.) 


297.—LIOSTOMUS Lacépede. 
Spots. 

(Liostomus Lacépede, Hist. Nat. Poiss. iy, 439, 1802: type Liostomus xanthurus Lac.) 

Body oblong, ovate, the back compressed. Head obtuse. Mouth 
small, horizontal, the upper jaw with a band of feeble teeth, the lower 
nearly or quite toothless; lower pharyngeals separate, the teeth paved. 
Preopercle with a membranaceous border. Dorsal spines 10, slender, 
rather high, the last connected with the soft rays; anal spines 2, the 





*Gill, in Goode, Bull. U. S. Nat. Mus, 1876, v, 50: type Grammistes acuminatus Bloch 
& Schneider. (zapa, near: Eques.) 
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second not large; caudal fin emarginate. Gill-membranes slightly con- 
nected; gill-rakers slender. (Asis, smooth; ezéza2, mouth—the mouth 
having been originally described as toothless.) 


902. L. xanthurus Lac.—Spot; Goody; Oldwife; La Fayctte. 

Bluish above, grayish silvery below; sides with about 15 dark bands, 
extending from the dorsal obliquely forward to below the lateral line; 
a distinct round dark humeral spot; fins plain olivaceous; caudal not 
yellow. Profile steep; snout blunt and gibbous; interorbital region 
narrow. Fins small, the spines weak; second anal spine about half 
as long as the longest soft ray; upper lobe of caudal longest. Head 
34; depth 3. D. X, I, 32; A. II,12; Lat. 1.60. L. 12 inches. Cape 
Cod to Florida; a valuable food-fish southward. 


(Lacépéde, iv, 439; Gill, Proc. Acad. Nat. Sci. Phila. 1853, 32: Homoprion xanthurus 
Holbrook, Ich. S. C. 1860, 164: Sciwna xanthurus Giinther, 11, 288: Mugil obliquus 
Mitchill, Trans. Lit. and Phil. Soc. N. Y. i, 405: Liostomus obliquus Holbrook, Ich. 
S. C. 1860, 169: Sciena obliqua Giinther, ii, 288: Leiostomus humeralis and xanthurus 
C. & V. 141, 142. The alleged species ‘‘obliquus” and ‘‘xanthurus” differ in color, 
“vanthurus” being plain golden, without spots or bars; tail yellow; probably based 
on faded museum specimens. ) 


298.—GENYVONEMUS Gill. 


(Gill, Proc. Acad. Nat. Sci. Phila. 1851, 87: type Liostomus lineatus Ayres.) 

Body elongate, moderately compressed, the back little elevated. 
Head oblong, the snout abruptly decurved. Eyes moderate, anterior. 
Preopercle with a crenulated membranaceous edge. Mouth rather 
large, subterminal, somewhat oblique. Lower jaw with several very 
small barbels and with a few large pores. Teeth equal, in villiform 
bands, the anterior series scarcely enlarged. First dorsal with about 
13 spines; anal with 2 spines, the second short and feeble; caudal 
emarginate. Pharyngeal bones and teeth as in Micropogon. Air-bladder 
simple. Gill-rakers slender, rather long. Size small. (yevus, lower 
jaw; »7zva, barbel.) 


. 903. G. limeatus (Ayres) Gill.—Little Roncador. 

Silvery with brassy lustre and black punctulations, these forming 
faint oblique dark lines along the rows of scales; fins yellowish; axil 
black. Head conic, rather blunt; maxillary reaching silghtly beyond 
middle of pupil. Barbels 5-8, minute, on the inner edge of each dentary 
bone. Anal spines very small, the second not half the height of the 
soft rays; pectorals and ventrals moderate, not reaching vent; caudal 
concave. Head 34; depth 33. D. XIII, I, 22; A. II, 11; Lat. 1. 55. 
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L. 10 inches. Pyloric ceca 8; air-bladder simple. Coast of Califor- 
nia; very common. 


(Liostomus lineatus Ayres, Proc. Cal. Acad. Nat. Sci. i, 25, 1855; Girard, U. S. Pac, 
R. R. Sury. Fish. 99: Sciena lineata Giinther, ii, 288.) 


299._—MICROPOGON Cuvier & Valenciennes. 
Croakers. 
(Cuv. & Val. Hist. Nat. Poiss. v, 213, 1830: type Micropogon lineatus C. & V.= Perca 
undulata L.) 

‘Body moderately elongate, compressed, somewhat elevated. Pre- 
opercle strongly dentate. Teeth in villiform bands, the outer row in the 
upper jaw enlarged; lower jaw with a row of minute barbels on each 
side. Second anal spine moderate. Caudal fin double truneate. Lower 
pharyngeals narrow, distinct, with conical teeth. Gill-rakers moderate, 
rather slender. Air-bladder with long horns. (s:zeds, small; zéyw», 
beard.) 


904. M. undulatus (L.) C. & V.—Croaker. 

Color grayish-silvery, with bright reflections; sides and back with 
narrow, irregular, undulating lines of dots; dorsal fins with three lines 
of dots along base. Body rather elongate, slightly elevated, the back 
somewhat compressed. Head long, the snout prominent, not strongly 
convex. Mouth rather large, nearly horizontal, the maxillary reaching 
to front of eye. Eye 2 in snout. Preopercle strongly serrate; the 
spines near angle diverging. Dorsals nearly separate, the first high; 
pectorals moderate, nearly reaching tips of ventrals; ventral filament- 
ous; anal inserted nearly under middle of second dorsal; the second 
spine rather weak, shorter than snout, one-third length of head. D. X, 
1,27; A. II, 8; Lat. 1.60; ceca 8. Head 34; depth 35; eye 5 in head, 
_ rather less than interorbital width. L.12 inches. New York to West 
Indies; common southward. | ; 

( Perca undulata L. Syst. Nat. ; Cuv. & Val. v, 219; Holbrook, Ich. S. Car. 1860, 146; 
Giinther, ii, 271: Micropogon lineatus Cuyv. & Val. v, 215.) 

300.—_UMBRINA Cuvier. 


(Cuvier, Régne Anim. ed. 1, 297, 1817; type Sciwna cirrhosa L.) 

Body moderately elongate; back somewhat arched. Head oblong, 
with the snout thick and protuberant. Mouth almost horizontal, of 
moderate size. Preoperculum with its bony margin finely serrate. 
Lower jaw with a single thickish barbel. Tecth in villiform bands, 
the outermost in the upper jaw somewhat enlarged. Anterior dorsal 
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with about 10 spines; anal fin with 2 spines, the second not very small. 
Caudal lunate or truncate. Gill-rakers normal, but short. Air-bladder 
present. In most warm seas. (Latin, wnbra, shade; the name wmbra 
was used for the typical species by early writers.) 

a. Sides without vertical bars. 

905. U. romeador Jor. & Gilb.— Yellow-finned Roncador. 

Bright silvery, bluish above, with brassy reflections; sides with nar- 
row, distinct, undulating streaks of deep olive, running from the head 
and pectoral region upward and backward, with some abrupt curvatures, 
to the base of the dorsal fin, sometimes alternating with lines of spots; 
no vertical bars; cheeks pure white; fins mostly yellow; peritoneum 
black. Body elliptical-elongate, the back somewhat elevated, the curve 
from snout to dorsal regular. Head conical, bluntish. Mouth horizon- 
tal, the maxillary extending to beyond front of pupil; eye moderate, 145 
in snout, 55 in head, 14 in interorbital width. Caudal lunate, the upper 
lobe the longer. Second anal spine strong, 24 in head, a little shorter 
than third dorsal spine. Pectoral short and small, not reaching tips of 
ventrals, and not half way to vent; its length 15 in head. Head 3; 
depth 34. D. Ke 27; A.I1,7; Lat.1.58. L.15inches. Point Concep- 
cion to Panama abundant; one of the handsomest of the Sciznoids. 


(Jor. & Gilb. Proc. U. 8. Nat. Mus. 1881: Umbrina undulata Steindachner, Ichthyol. 
Beitriige, iii, 21, 1875; not of Girard.) 


aa. Sides with vertical bars. 
906. U. broussometi Cuv. & Val. 

Body with about 9 dark cross-bands, besides undulating streaks 
along the rows of scales; spinous dorsal blackish. Body rather stout, 
the back somewhat elevated; maxillary extending to pupil; preopercle 
finely denticulate on its bony edge; barbel short; pectoral fins short 
and small, not reaching to tips of ventrals nor half way to vent; 
caudal truncate; second anal spine thick, 2 the length of the head. 
Eye 33 in head. Head 33; depth 3. D. X-I, 28; A.II, 7; scales 5-48— 
10. West Indies, north to East Florida. 


(Cuv. & Val. v, 187; Giinther ii, 277; Jordan, Proc. U. S. Nat. Mus. 1880, 17: Um- 
brina coroides Cuy. & Val. v, 187.) 


303.—MENTICIRRUS Gill. 
King-fish. 
(Gill, Proc. Acad. Nat. Sci. Phila. 1861, 86: type Perca alburnus L.) 
Body comparatively elongate, little compressed ; head long, subconic, 
the bluntish snout considerably projecting beyond the mouth; mouth 
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small, horizontal, both jaws with bands of villiform teeth, the outer 
teeth in the upper jaw more or less enlarged; chin with a single stout- 
ish barbel; preopercle with its membranaceous edge serrulate; gill- 
rakers short, tubercular; dorsal spines high, slender; second dorsal 
long and low; caudal fin with the lower angle rounded, the upper 
sharp; anal fin with a single weak spine; no air-bladder. Lower pha- 
ryngeals separate, small, with sharp teeth. Species numerous in Amer- 
ican waters. (Latin, mentum, chin; cirrus, barbel.) 


a. Outer row of teeth in upper jaw not greatly enlarged. 


907. M. nebulosus (Mitchill) Gill.— Whiting; King-fish; Barb. 

Bright grayish silvery, with irregular dark bars, those in front run- 
ning obliquely backward and downward, those behind obliquely forward 
and downward; fins all dusky. Body elongate, terete, but little com- 
pressed ; «snout very blunt; profile evenly curved; eyes very small, 
about 2 in snout; outer teeth not much enlarged; pectoral fins short 
and broad, scarcely reaching tips of ventrals, 14 in head; ventrals 13 in 
head; dorsal fins scarcely connected; spinous dorsal high, its height 
three-fourths length of head; anal spine very weak, less than half the 
height of fin. Head 33 in length; depth 43. D. X—I, 26; A. I, 8; Lat. 
1. about 68. Cape Cod to Cape Hatteras; common northward; an im- 
portant food-fish. 

(Sciena nebulosa Mitch. Trans. Lit. and Philos. Soc. N. Y. i, 408, 1815: Umbrina neb- 
ulosa Giinther, ii, 275.) 

908. M. lit:oraiis (Holbrook) Gill.—Surf Whiting. 

This species is said to be distinguished from M. alburnus by the plain 
silvery color and the absence or reduction of the outer series of larger 
teeth. Form entirely similar to that of M. alburnus. D. X-I, 27; A. 1,9. 


Coast of South Carolina. (Holbrook.) 
( Umbrina littoralis Holbrook, Ich. 8. Car. 1360, 144: Umbrina littoralis Giinther, ii, 276.) 


aa. Outer row of teeth in upper jaw much enlarged. 


909. M. alburmus (Linn.) Gill.— Whiting. 

Silvery, faintly clouded along the back and sides, these marks form- 
ing dusky bars, running obliquely forward and downward to below 
the lateral line, sometimes obsolete. Body elongate, rather slenderer 
than in nebulosus; back slightly arched; belly nearly straight. Snout 
broad, depressed, and bluntish, protruding beyond the mouth. Outer 
teeth of upper jaw very strong. Maxillary reaching to below middle of 
the small eye. Third dorsal spine highest, less than half the length of 
the soft dorsal, and two-thirds the length of head; pectorals broad, 

Bull. Nat. Mus. No. 16——37 
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rather long, their tips reaching beyond ventrals, their length 1+ in head; 
ventrals 2in head. Head 3} in length; depth about 4. D. X-I, 25; A. 
I, 7; Lat.J. 65. South Atlantic coast of United States. 


(Perca alburnus Linn. Syst. Nat.: Umbrina alburnus Giinther, ii, 275: Umbrina albur- 
nus Holb. Ich. 8. C. 1850, 1387: Umbrina phalana Girard, Mex. Bound. Surv. Ichth. 
1259, 13.) 


210. Mi. umdulatus (Grd.) Gill_—Bagara; ‘ Sucker”. 

Sooty grayish, with bright reflections, the back, all the fins, and under 
side of the head dusky with dark points; undulating lines along sides run- 
ning upward and backward; back often with very faint dark cross-bars. 
Body elongate, the back not elevated. Head bluntish. Eye small, 24 
in snout, 7in head, the maxillary scarcely extending to its front. Ante- 
rior teeth of upper jaw strong. First dorsal high, its longest spine 
reaching past front of second dorsal; anal small, nearly under the 
middle of second dorsal, 14 in head; pectoral fins reaching past tips 
of ventrals nearly to vent, their length 14 in head. Head 4; depth 4. 
D. X-I, 26; A. I, 8; Lat. 1.60. L.18 inches. Pacific coast, from Pan- 
ama north to Point Concepcion; abundant. 


( Umbrina undulata Girard, Proc. Acad. Nat. Sci. Phila. 1254, 148, and in U. 8. Pac. 
R. R. Surv. Fish. 101 (the type, a very young specimen, examined by us): Umbrina 
elongata Giinther, Proc. Zoél. Soc. London, 1864, 148.) 


302.—LARIiIMUWUS Cuvier & Valenciennes. 


(Cuvier & Valenciennes, Hist. Nat. Poiss. v, 145, 1830: type Larimus breviceps C. & V.) 

Body oblong, compressed; snout very short and blunt; mouth very 
oblique, large, the lower jaw projecting ; teeth small, in villiform bands ; 
no barbels; preopercle finely serrated ; pseudobranchie present; air- 
bladder simple; vertebre as usual; lower pharyngeals distinct, with 
pointed teeth; dorsal fins connected, the first moderate, the second long; 
anal fin very small, placed well back, provided with 2 spines; caudal 
jin convex. (An ancient name of some fish, from Aad, pleasant, dainty.) 


911. L. fasciatus Holbrook. 

Silvery gray, clouded above; sides marked with about 7 nearly ver- 
tieal dusky bars, running from the back to below the lateral line. Body 
oblong, compressed, ventral outline nearly straight, dorsal outline consid- 
erably arched; snout very short, much less than the diameter of the 
large eye; mouth large, very oblique, maxillary nearly reaching pos- 
terior margin of orbit; tip of mandible on level of lower part of pupil; 
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second anal spine small; pectoral fin short and caudal subtruncate. 
Head 34; depth about 3. D. X-I, 24; A. Il, 6; Lat. 1. about 62. (Hol- 
brook.) South Atlantic coast and southward; rare. 

(Holbrook, Ich. 8. C. 1860, 154; Giinther, ii, 269.) 


303.—ATRACTOSCION Gill. 


(Gill, Proc. Acad. Nat. Sci. Phila, 1852, 18: type Otolithus wquidens Cuy. & Val.) 

This genus differs from Cynoscion only in the dentition, the bands of 
teeth being somewhat broacer and some of the teeth near the middle of 
the upper jaw enlarged, but not forming canines. The species are 
among the largest of the Sciwnida@, and as food-fishes they are among 
the best. (atpazzoz, a spindle; oz:ov, Scizena.) 

912. A. nobile (Ayres) Gill.— White Sea Bass; Sea Trout; Corvina. 

Dull silvery, bluish above; everywhere punctulate; young with obscure, 
dusky eross-bars; axil and fins dusky. Body elongate-elliptical, not 
much compressed; head slender, conical, the snout rather pointed; mouth 
terminal, oblique, the lower jaw the longer; maxillary reaching to be- 
yond pupil; premaxillary in front on the level of the orbit; teeth in 
lower jaw enlarged and in a single row laterally, anteriorly smaller, in 
a broad patch, the inner series in both jaws reflexed and movable ; upper 
jaw with about two series on sides forming a broad cardiform pateh in 
front; a few of the teeth near the middle of the jaw enlarged but not 
canine-like; gill-rakers moderate, very strong; scales very thin, weakly 
ctenoid; anal spines 2, weak, the first sometimes obsolete; fins low, 
pectoral not reaching half way to vent; caudal lunate, the upper lobe 
generally longest. Head 34; depth 4. D. X-I, 21; A. II, 9; Lat. 1. 
88 (tubes); more than 100 series of scales. Pacific coast north to San 
Francisco; one of the largest and most valuable of our Scienoid fishes, 
reaching a weight of 60 to 70 pounds. ‘The flesh is firm and rich. 


(Johnius nobilis Ayres, Proc. Cal. Acad. Nat. Sci, 1860, 78; Gill, Proc. Acad. Nat. Sci, 
Phila. 1862, 18: Ololithus californensis Steindachner, Ichth. Beitriige, iii, 31, 1875, the 
young or ‘‘Sea Trout.” ) 


304.—C VNOSCION Gill. 
Weak-fishes. 
(Cestreus Gronow ; not of C. & V.) 
(Gill, Proc. Acad. Nat. Sci. Phila. 1861, 49: type Johnius regalis, Bloch.) 
Body elongate, little compressed; the back not elevated. Head 
conical, rather pointed. Mouth larger than in our other Scienoids; the 
lower jaw projecting. Maxillary very broad. Teeth sharp, not closely 
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set, in rather narrow bands; the lower jaw without canines; upper 
jaw with two long canines, one of which is sometimes obsolete; lateral 
teeth of lower jaw larger than anterior. Preopercle with its mem- 
branaceous edge serrulate, the bone entire. Lower pharyngeal bones 
separate, their teeth all pointed. Gill-rakers strong, rather long. Ver- 
tebre about 14+ 10 (instead of 10+ 14 as in Scienoids generally). 
Pseudobranchixe well developed. Dorsal spines slender; anal spines 1 
or 2, very feeble; second dorsal long and tow; caudal fin subtruncate or 
lunate. Large fishes chiefly of the waters of America, closely related to 
the Old World genus Otolithus, from which they are distinguished by the 
absence of canines in the lower jaw. All of them rank high as food- 
fishes; the flesh is rich, but tender and easily torn; hence the popular 
name of Weak-fishes. (xiw», dog; ozeov, Sciena; the modern Greek 
name of Umbrina cirrhosa.) 


a. Anal spines 2. 


913. C. parvipinne Ayres.—Blue-fish ; Corvina. 

Clear steel-blue above, without stripes or spots, silvery below; a 
narrow dusky shade along the sides below the lateral line; axil dusky; 
lower fins yellowish with dusky shading; upper fins dark; the second 
dorsal dark-edged. Body elongate, compressed, little elevated. Head 
conic, rather pointed. Mouth large, the maxillary extending to beyond 
the pupil. Eye large, a little shorter than snout, 6 in head. Teeth 
moderate, in a rather broad band; canines very long and strong, usually 
but one present. Fins rather low; caudal lunate; pectoral short, not 
reaching to the tips of the ventrals. Gill-rakers strong, rather long. 
Head 34; depth 44. D. TX-I, 23; A. II, 10; the first anal spine ex- 
tremely small. Lat. 1. with 75 tubes; the number of scales about 95. 
L. 30 inches. Pylorie ceca 3. Air-bladder long, with two appendages. 
Coast of California and Mexico, chiefly south of Santa Barbara. An 


excellent food: fish. 


(Ayres, Proc. Cal. Acad. Nat. Sci. 1861, 156: Otolithus magdalenw, Steindachner, Ichth. 
Beitriige, iii, 1875.) 


aa. Anal spine single. 
c. Back uniform silvery white, without dark spots or blotches. 
914. C. nothum Holb.—White Trout; Sea Trout. 

Uniform bright silvery, bluish above. Body elongate, little compress- 
ed. Back more arched than in the other species. Mouth moderate, 
oblique; lower jaw longest; maxillary reaching opposite middle of eye. 
Eye large, about as long as snout. Head 34; depth 33. D. X-I, 28 (X- 
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I, 25, Giinther); A. I, 10; Lat.1. about 68, (Holbrook.) Coast of South 
Carolina and southward. 
( Otolithus nothus Holbrook, Ich. S. C. 1860; 134: Ololithus nothus Giinther, 11, 308.) 


ce. Back irregularly speckled and blotched, the spots forming undulating streaks. 


915. C. regale (Bloch & Schneider) Gill.— Weak-fish ; Squeteaque; Gray Trout. 

Silvery, darker above and marked with many small, irregular dark 
blotches, some of which form uudulating lines running downward and 
forward; back and head with bright reflections; dorsal and caudal 
fins dusky; ventrals, anal, and lower edge of caudal yellowish, some- 
times speckled. Maxillary reaching to beyond pupil; teeth sharp, in nar- 
row bands. Pectorals short, scarcely reaching tips of ventrals, a little 
more than half length of head; longest dorsal spine as long as maxillary, 
not half length of head. Head 34 in length; depth 44. Eye about 14 
in snout. D. X-I, 29; A. I, 13; Lat.1.78. Cape Cod to South Amer- 
ica; very abundant, and highly valued as a food-fish. 

(Johnius regalis Bl. & Schn. 1801, 75: Otolithus regalis Holbrook, Ich. S. C. 1860, 129: 
Otolithus regalis Giinther, ii, 307.) 

9.6. C. thalassinuma (Holb.) Gill. 

Silvery, darker above, and marked with many interrupted narrow 
dark lines, directed from back obliquely forwards; belly yellow, the 
color running up on the sides. Body longer and less elevated than in 
the preceding, and with a sharper snout. Head 34 in length; depth 
about 44. D. X-I, 26; A.I,9. South Atlantic coast of United States. 
A doubtful species, distinguished from (C. regale by the fewer fin rays. 

(Otolithus thalassinus Holbrook, Ich. 8. C. 1860, 133; not Otolithus thalassinus Giin- 
ther, ii, 308.) 


bbb. Back and upper fins with many conspicuous round black spots. 


917. C. macuiatemm (Mitchill) Gill.—Spotted Sea Trout. 

Bright silvery, darker above; back posteriorly with numerous round 
black spots as large as the pupil; both dorsal and caudal fins marked 
with similar, somewhat smaller spots, much as in a trout; anal dusky. 
Maxillary reaching to posterior edge of eye; canines moderate. Long- 
est dorsal spine not quite half the length of the head; pectorals short, 
not reaching tips of ventrals, not half length of head ; caudal lunate. 
Head 33; depth 5. Eye large, about 6 in head. D. X-I, 25; A. I, 10; 
Lat. 1. about 90. Virginia to Mexico; very abundant southward. 


(Labrus squeteague var. maculatus Mitchill, Trans. Lit. & Phil. Soe. i, 396, 1815: Ofo- 
lithus carolinensis Cuv. & Val. ix, 475: Otolithus carolinensis Holbrook, Teh. 8. C. 1860, 
72: Otolithus carolinensis Giinther, ii, 305: Ololithus drummondi Girard, U. 8S. Mex. 
Bound Sury. Ichth. 1859, 13; not of Richardson?.) 
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305.—_SERIPHUS Ayres. 
(Queen-fishes. 


(Ayres, Proc. Cal. Acad. Nat. Sci. pt. ii, 80, 1861: type Seriphus politus Ayres.) 

Body oblong, compressed, covered with rather large, deciduous, ctenoid 
scales. Head deep, compressed, carinated behind, depressed above the 
eye. Snout bluntish, lower jaw projecting. Mouth large, oblique. Teeth 
small, sharp, separated, in narrow bands. Gill-rakers long. Pseudo- 
branchiz present. Preopercle with its membranaceous edge denticulated. 
Fins fragile, the soft parts scaly; dorsal fins well apart, the second un- 
usually small, scarcely larger than the anal, which is unusually large ; 
anal spines 2, feeble; caudal fin lunate. Vertebrie 14+ 10, as in Otolith- 
ine. Size small. (épcgos, a small winged insect; also a kind of worm- 
wood; the allusion not evident.) 


918. S&S. politus Ayres!—Queen-jizh ; King-fish. 

Bluish above, sides and below bright silvery, finely punctate; ver- 
tical fins all pale yellow; base of pectorals blackish. Body oblong, com- 
pressed. Depth of head ? its length. Mouth very large, oblique, the 
tip of the mandible on the level of the pupil, the broad maxillary reach- 
ing to the posterior margin of the pupil. Teeth small, sharp, separated, 
in about two series in front and one behind. Gill-rakers 3 diameter of 
eye. Scales ctenoid, very deciduous. Spines very slender. Soft parts 
of vertical fins largely covered with small deciduous scales. Dorsals 
well separated, the second inserted in advance of the anal, which ex- 
tends much further back; caudal concave; pectorals small, barely ~ 
reaching tips of the small ventrals. Flesh very tender. Head 33; 
depth 33. D. VILI-I, 20; A. I, 21; Lat. 1. about 60. LL. 12-14 inches. 
Coast of California; very abundant southward; north to San Francisco. 

(Ayres, Proc. Cal. Acad. Nat. Sci. ii, 80, 1861; Gill, Proc. Acad. Nat. Sci. Phila. 1862, 


277.) 


Famitry XCIL—GERRID AL. 
(The Gerroids.) 


Body oblong or elevated, compressed, covered with sparoid scales; 
lateral line continuous ; mouth moderate, extremely protractile, descend- 
ing when protruded, the spines of the premaxillary extending to above 
the eye, closing a deep groove in the top of the head; maxillary with- 
out supplemental bone, not. slipping under the very narrow preorbital ; 
its surface silvery, like the rest of the head; base of mandible scaly, 


ae et 
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a slit between it and the preorbital to permit its free motion; both jaws 
with slender, villiform teeth ; no incisors, canines, nor molars; no teeth 
on vomer or palatines; preopercle entire or serrate; sides of head 
scaly; nostrils double, round; pseudobranchiz concealed; gill-rakers 
short, broad; gill-membranes separate, free from the isthmus; dorsal 
fin single, continuous or deeply notched, the spinous and soft portions 
about equally developed, with a scaly sheath along the base, as in L’m- 
biotocide ; dorsal spines usually 9 or 10; anal usually with 3 spines; the 
soft portion of the fin similar to the soft dorsal, but shorter; ventral 
fins thoracic, I, 5; branchiostegals 6; lower pharyngeal bones firmly 
united, with a suture; air-bladder present; pyloric ceca rudimentary ; 
vertebree 10-14. Oviparous. Species about 30, inhabiting the tropical 
seas. They differ considerably in form, and in development of spines, 
but probably all may be referred to a single genus. 

(Gerride Giinther, iv, 252-264.) 

306.—GERRES Cuvier. 

(Cuvier, Régne Anim. ed. 2, ii, 1829: type Gerres plumieri Cuv. & Val.) 

Character of the genus included above. (An ancient Latin name of 
some similar fish.) 


a. Preopercle serrate; second spines of dorsal and anal much enlarged. (Gerres.) 


919. G. plumieri Cuy. & Val. 

Brilliant silvery, a blackish stripe along each row of scales, making 
about 12 streaks, the upper concurrent with the back and thus strongly 
curved; fins, except the pectorals, dusky. Body compressed, the back 
much elevated, the profile steeply descending and somewhat concave, the 
snout rather pointed ; lips full, mouth quite small, the maxillary reaching 
front of the pupil of the large eye, which is longer than snout, 35 in 
head; three rows of scales on cheek; scales large, smooth, adherent ; 
longest dorsal spine nearly as long as head, longer than longest anal 
spine; pectorals narrow, pointed, reaching past tips of ventrals to anal ; 
caudal forked; ventral with a large accessory scale. Lat. 1. conspicuous, 
its scales 38. Head 34in length; depth2. D.IX,12; A. III, 9, the last 
rays not much higher than the scaly sheath. West Indies, north to 
Eastern Florida. 

(Cuv. & Val. vi, 452; Giinther, iv, 253.) 


aa. Preopercle entire; second spines of dorsal and anal little enlarged. (Diapterus* 
Ranzani.) 








* Diapterus Ranzani, N. Comm, Ac. Se. Bol. 1841: = Eucinostomus B.& G. (diamte- 
pos, having the fin divided. ) 
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920. G. argemteus (Baird & Girard) Giinther. 

Silvery, without spots or streaks on body or fins; young sometimes 
barred. Mouth very small, maxillary reaching slightly beyond vertical 
from front of eye; scales large; spinous part of dorsal as long as soft; 
second dorsal spine scarcely half the length of head; soft dorsal 
extending a little further back than anal. Eye 3 in head Head 34; 
depth 3. D. 1X, 10; A. III, 7 or 8. New Jersey to North Carolina. 

(Eucinostomus argenteus Baird & Girard, Ninth Smithsonian Report, 1854, 335.) 
921. G. homemymams (Goode & Bean) J. & G. 

Silvery, brownish above, centre of scales with a darker spot; a black 
spot on spinous dorsal; young with transverse dark bars. Body oblong, 
compressed, highest at front of spinous dorsal; profile steep, not arched ; 
mouth horizontal, maxillary reaching to below eye; eye large. Head 37 
in length ; depth 24; eye3inhead. D.IX,10; A.III,8. L. lat. about 
40. (Baird & Girard.) Atlantic coast of the United States; abundant 
southward. 

(Diapterus homonymus Goode & Bean, Proc. U. S. Nat. Mus. ii, 340, 1879: Eucinosto- 
mus argenteus Girard, U. 8. Mex. Bound. Sury. Ichth. 1859, 17, not of B. & G.: Gerres 
argenteus Giinther, iv, 256.) 

922. G. haremzulus (Goode & Bean) J. & G. 

“The height of the body is contained 3 to 3} times in the total length 
without caudal, the length of the head 34 to 34 times; the diameter of 
the eye excels the length of the snout and is contained 3 times in the 
length of the head and equals the width of the interorbital space; the 
groove for the processes of the intermaxillaries is naked and extends to 
the vertical through the anterior third of the eye; the free portion of 
the tail is longer than high; the least height of tail equals the length of 
the 6th dorsal spine; the 3rd dorsal spine is the longest, its length being 
contained twice in the height of the body and equals the length of the 
head without the postorbital portion; the last dorsal spine equals in 
length the 2d anal, and about equals the length of the snout, and is about 
2 as long as the 3d; the first dorsal ray is fully 14 times as long as the 
1st dorsal spine; the 2d anal spine is stronger and shorter than the 3rd, 
its length being contained 32 in the length of the head; the 3d anal 
spine is contained 34 times in the length of the head; the caudal is 
forked, its length slightly less than the length of the head, and very 
little greater than the length of the pectoral; the pectoral reaches to 
the perpendicular through the origin of the soft dorsal. The ventral is 
half as long as the head; the vent is under the 2d ray of the soft dor- 
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sal. D.1X,10; A.ILI,7; P.15; V.1,6; C.4+17+. LL. lat. 44; L. trans. 
+. The back has a slight tawny hue, interrupted as it blends with the 
white of the sides by five or six indistinct scollopy incursions of the 
body color, giving thé upper part of the side of the fish a marbled ap- 
pearance.” (Goode & Bean.) West coast of Florida. 

(Lucinostomus harengulus Goode & Bean, Proc. U. S. Nat. Mus. 1879, 132, 340.) 


Famity XCIII.—EMBIOTOCID2. 
(The Surf-fishes.) 





Viviparous Labroids. Body ovate or oblong, compressed, covered 
with cycloid scales of moderate size. Cheeks, operculum, and interoper- 
culum scaly. Lateral line continuous, running high, without abrupt flex- 
ure; not extending on the caudal fin. Head rather short. Mouth small, 
terminal. Jaws with conical or compressed teeth of moderate or small 
size, in one or two series. No teeth on vomer or palatines; no canines; 
lower pharyngeals united, without suture, their teeth conical or paved. 
Upper jaw freely protractile. Lips full, the lower either forming a free 
border to the jaw or else attached by a frenum at the symphysis. Max- 
illary short, without supplemental bone, slipping for most or all of its 
length under the preorbital. Opercular bones entire. Branchiostegals 
6 (or 5). Gill-rakers usually slender; gill-openings wide, the membranes 
free from the isthmus or very slightly connected; pseudobranchie 
present; gills 4, a slit behind the fourth. Nostrils round, 2 on each 
side. Dorsal fin single, long, with 8-18 usually slender spines, which 
are depressible in a groove. <A sheath of scales along the base of the an- 
terior part of soft dorsal and posterior part of spinous dorsal; this sheath 
separated by a furrow from the scales of the body. Anal fin elongate, 
with 5 moderate or small spines and 15-385 slender soft rays, its form 
and structure differing in the two sexes. Ventral fins thoracic, I, 5. 
Pectorals moderate. Caudal forked. Oviduct opening behind the vent, 
the two apertures always distinetly separated. <Air-bladder large, sim- 
ple. No pyloric ceca. Vertebre 13-19 + 19-23. 

Viviparous. The young are hatched within the body, where they 
remain closely packed in a sac-like enlargement of the oviduct analo- 
gous to the uterus, until born. These foetal fishes bear at first little 
resemblance to the parent, being closely compressed and having the 
vertical fins exceedingly elevated. At birth they are from 14 to 24 
inches in length, and similar to the adult in appearance, but more com- 
pressed, and red in color. Since the announcement of their viviparous 
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nature by Dr. Gibbons and Professor A gassiz, in 1853, these fishes have 
been the subject of much interest to anatomists. 

Fishes of the Pacific coast of North America, inhabiting bays and. 
the surf on sandy beaches. One species (Hysterocarpus traski) inhabits 
fresh waters, one (“‘Ditrema” violacewm) is found in Australia, and 
another (Ditrema temmincki) is found in Japan. The species reach a 
length of from 6 to 18 inches, and are very abundant where found. 
They are much used for food, but the flesh is poor and tasteless. Most 
of them feed on crustacea, but one genus (Abeona) is partly or wholly 
herbivorous. Genera 8; species 20. 

(Embiotocide Giinther, iv, 244-251.) 

*Spinous dorsal longer than the soft part, of 16-18 spines; second anal spine the 
largest. (ifysterocarpine.) 

a. Seales large; teeth moderate, conical, in one series; lower lip without frenum., 

HYSTEROCARPUS, 307. 

** Spinous dorsal shorter than the soft part, of 8-11 spines; anal spines graduated. 
( Embiotocine.) 

b. Scales large (40-50 in the lateral line); soft dorsal and anal more or less short- 


ened. 
c. Teeth incisor-like, most of them obtusely three-lobed ; lower lip with a nar- 
TOWAPenwUiMNssaowaewietes mectee e cebace Stees tie see ee ABEONA, 303, 
coeheethiconie ve ntineme sere sae eiataloceremiaiasofsce saeco MICROMETRUS, 309. 
bb. Scales small (60-75 in the lateral line). 
d. Teeth in two series in each jaw...--....... .----.----AMPHISTICHUS, 310. 


dd. Teeth in a single series in each jaw. 

e. Lower pharyngeal bone normal (with the posterior margin concave, the 
the lateral horns well developed, and the teeth all on the same plane, 
some conical, some truncate). 

f. Lower lip with a frenum, its edge entire. 
g. Abdomen much longer than the base of the short anal fin. 
Hyrsurus, 311. 
gg. Abdomen much shorter than the base of the long anal fin. 
DItREMA, 312. 
ff. Lower lip without frenum, its free fold incised behind; lips very 
Taree sisees WAN e ee ote eae clue no aes to saleioys RHACOCHILUS, 313. 
ee. Lower pharyngeals peculiar, very large, posteriorly convex, the lateral 
horns little developed, the teeth on two separate planes which meet 
at an angle, the auterior teeth hexagonal and tessellated, the posterior 
appressed fornwards=sos-ee see oeeieee ee aees DaMALIcHTHYS, 314. 


207.—-H YSTEROCARPUS Gibbons, 
(Gibbons, Daily Placer Times and Transcript, May 18, 1854, and in Proc. Acad. Nat. 
Sei. Phila. 1854, 124: type Hysterocarpus traski Gibbons. ) 

Body ovate, the back strongly elevated and convex ; head small, the 
snout projecting; mouth small, with one series of rather large, bluntly 
conical teeth; the jaws about equal; lips not much enlarged, the lower — 
forming a free border, without frenum; gill-rakers moderate, widely set; 
branchiostegals 5; scales rather large, silvery; spinous dorsal very 
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long, of about 16 spines, highest at the fifth or sixth, thence gradually 
shortened each way, the last spines being shorter than the soft rays; 
anal spines stronger than in the other genera, curved, the second 
spine being longer and stronger than the first and third, which are 
nearly equal; soft rays of anal 20-23 in number, the anterior simply 
articulated. Fresh waters of California. (Sotzpos, later; zapzos, fruit; 
i.e., fruit borne late; in allusion to the prolonged development of the 
embryo.) 

923. H. traski Gibbons. 

Males, above dark brown, sides yellowish or olivaceous, with fine 
black dots; throat and belly golden yellow; females olivaceous, darker 
above, with black blotches on sides in irregular transverse bars. Body 
oval, compressed ; ventral curve less than that of the back; head small, 
profile from snout to occiput concave; mouth small, oblique, maxillary 
not reaching orbit; lateral line following the curve of the back; dorsal 
spines rather high, the fourth to seventh highest; cheeks with 3 rows 
of large seales. Head 34; depth2. D.XVI,11; A. IIT, 22; Lat. 1. 40. 
Rivers of Central California, locally abundant. 

(Gibbons, Proc. Acad. Nat. Sci. Phila. 1854, 105, 124; Giinther, iv, 251.) 


- 308.—ABEONA Girard. 
Shiners. 


(Girard, Proc. Acad. Nat. Sci. Phila. 1855, 322: type Abeona trowbridgiit Grd. = Cyma- 
togaster minimus Gibbons. ) 


Body ovate or oblong, compressed. Head moderate. Mouth small; 
the jaws about equal; lips rather thin, the lower with a narrow frenum; 
teeth in one principal series, besides which are often one or two other 
teeth, stout, somewhat compressed, and incisor-like ; all or most of the 
teeth three-lobed. Gill-rakers very slender and short. Lower pharyn- 
geals scarcely concave behind ; the teeth all large and truncate. Scales 
large. Dorsal fin short and high; the spines robust; the middle ones 
highest and rather higher than the soft rays. Anal fin short and deep, 
with strong spines. Vertebree (in A. minima) 14419. Species of small 
size; partly or wholly herbivorous, feeding on sea-weeds. Coloration 
variegated. (A coined name without meaning.) 


“924. A. minima (Gibbons) Gill. 

Color greenish above with bluish reflections, thickly dusted with 
black dots; an irregular longitudinal black band along axis of body, 
and two vertical dark bars downward from base of dorsal fin on which 
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they appear as blotches; sides often with much light yellow; axil of 
pectorals black. Body oval, compressed, with: thick short caudal pe- 
duncle and very short head. Profile moderately depressed above the 
eyes. Spinous dorsal rapidly rising to the fifth or sixth spine, thence 
gradually descending; spinous dorsal higher than soft part; cheeks 
with scales in 24 series. Head 34; depth2. D.IX,14; A. III, 16; Lat. 
1,45. L.6inches. Pacific coast of United States; common; the small- 


est of the family. 
(Cymatogaster minimus Gibbons, Proc. Acad. Nat. Sci. Phila. 1854, 125: Abeona trow- 


bridgit Girard, U.S. Pac. R. R. Surv. Fish. x, 186, pl. 34, fig. 6-10: Ditrema minimum 
Giinther, iv, 249.) 
925. A. aurora Jordan & Gilbert. 

Color bluish-black above, becoming lighter on sides and silvery be- 
low. Opercles and lower half of sides punctate with black dots and 
shaded with light orange, the latter more intense on the centres of the 
seales and forming a diffuse lateral band; a broad grayish streak back- 
wards from pectorals to opposite origin of anal, this streak without orange 
tint and with the margins of the scales dark by aggregation of black 
points; young specimens with the bright lateral shade more distinct, 
and rosy instead of orange; fins marked with more or less blackish, the 
anal with some yellowish; a conspicuous black triangular blotch in the 
axil of the pectoral. Body elongate, with a very long and rather thick 
caudal pedunele. Head transversely very convex above, and with a 
blunt snout. Mouth small, oblique; maxillary reaching but two-thirds 
the distance to front of orbit. Spinous dorsal with the fifth to the ninth 
spines highest, and about equal to the longest soft ray. Caudal forked 
for nearly half its length. Scales on cheeks in 3 distinct series. Head 
4; depth 23. D.1TX,17; A.III, 20; Lat.1.45. LL. 7inches. Monterey 
Bay. California ; abundant in rock-pools. 

(Jordan & Gilbert, Proc. U. S. Nat. Mus. 1880, 299. ) 


312.—MICROMETRUS Gibbons. 
Sparadas. 
(Cymatogaster and Brachyistius Gill: Metrogaster Agassiz. ) 


(Gibbons, Proc. Cal. Acad. Nat. Sci. in Daily Placer Times and Transcript, May 30, 
1854: type Cymatogaster aggregatus Gibbons. ) 


Body elliptical, oblong, compressed. Head conic. Mouth small, 
oblique, the lower jaw slightly shorter; lips thin, the lower with narrow 
frenum or none; teeth small, conical, rather numerous, in one series. 
Gill-rakers moderate, slender. Scales comparatively large. Dorsal 
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spines rather high, some of the middle ones highest, the posterior not 
so high as the soft rays; the soft dorsal shortened. Anal moderate, 
with weak spines. Caudal forked. Pharyngeals normal, the teeth all 
conic. Vertebre (in M. aggregatus) 154 20; in M. frenatus 13 + 21. 
Species of small size and bright coloration. (y:zpec, small; petpos, 
measure, 7. ¢., Small size.) 


a. Lower lip with a frenum. (Brachyistius* Gill.) 


926. M. frenatus (Gill) J. & G. 

Body elongate, compressed, regularly elliptical, with a slender pointed 
head and a long caudal peduncle; profile much depressed over the eyes, 
the snout projecting. Mouth very small, oblique, maxillary not reach- 
ing orbit. Cheeks with two rows of scales. Dorsal spines very long 
and rather strong, the sixth and seventh the longest and a little longer 
than the soft rays. Caudal rather deeply forked. Gill-rakers slender, 
rather long. Color dark olive brown above, each scale with a dark 
spot at base, followed by a light mark; below bright light coppery- 
red; each scale with a blue spot and dark punctulations; head colored 
like the body; fins all light reddish. Head 33; depth 3. D. VIII, 15; 
A. III, 22; Lat. 1.40. L. 8 inches. Entire Pacific coast of United 
States; locally very abundant. 

(Brachyistius frenatus Gill, Proc. Acad. Nat. Sci. Phila. 1862, 275: Brachyistius fre- 
natus Jordan & Gilbert, Proc. U.S. Nat. Mus. 1880, 304: Ditrema brevipinne Giinther, iv, 
248.) 

927. M. rosaceus Jordan & Gilbert. 

Body oblong-ovate, deepest at the shoulders ; the profile thence to the 
occiput convex, the occipital and interorbital region considerably depress- 
ed; body tapering backwards from the shoulders into a short and slender 
caudal peduncle. Head small, thick, the snout blunt. Mouth compara- 
tively large, little oblique, the lower jaw included; maxillary slightly pass- 
ing the vertical from the front of the orbit; premaxillary anteriorly on a 
level with the inferior margin of the pupil. Eye very large, its diameter 
about one-thi:d the length of the head; interorbital region very broad. 
Teeth large, conical, truncate at tip, about +2; none on the sides of the 
lower jaw. Scales on the cheeks in three series. Spinous dorsal high, 
the first spine about two-fifths the length of the highest; the sixth to tenth 
of nearly equal height, and higher than the soft rays. Anal fin with the 
base oblique, the spines rather strong, and more or less curved. Caudal 





*Gill, Proc, Acad. Nat. Sci. Phila. 1862, 275: type Drachyistius frenatus Gill. 
(Bpayxus, short; 26rz07, sail.) 
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fin narrow, forked for more than half its length, the lobes rather pointed, 
Pectoral fins small, not reaching to the tips of the ventrals. Color rose- 
red with silvery lustre, darker above; top of head orange; a very dis- 
tinct chocolate colored spot above the lateral line at the origin of the 
soft dorsal fin; another smailer one just below the end cf the soft dorsal. 
Fins immaculate, tinged with reddish. Head 34; depth 24. D. X, 18; 
A. ILI, 20; scales 6-50-16. L.8 inches. San Francisco, Cal., in deep 
water outside the Golden Gate. 
(Cymatogaster rosaceus Jordan & Gilbert, Proc. U. S. Nat. Mus. 1880, 303.) 


aa. Lower lip without frennm. (Micrometrus. ) 


928. M. 2aggregatus Gibbons.—Sparada; ‘‘ Minnow.” 

Silvery, back dusky; middle of sides anteriorly with the scales each 
with a cluster of dark points, these forming a series of longitudinal 
stripes, which extend to opposite the base of the anal; these stripes are 
interrupted by 3 vertical light \ellow bars, on which are no black specks 
in the adult. Adult males in spring almost entirely black. Body 
elongate oval, compressed, heaviest at the front of the dorsal; caudal 
pedunele short and slender; head short; teeth very small, conical 12-6; 
dorsal spines high and rather feeble, nsing rapidly to the fifth, thence 
slowly descending, the last lower than the soft rays. Cheeks with 3 
rows of scales. Head 34; depth 22. D. IX, 20; A. III, 235 seales 3- 
38-11. L. 6 inches. Pacific coast of the United States, everywhere 
exceedingly abundant. 


(Cymatogaster aggregatus Gibbons, 1. ¢. May 18, 1854; Gibbons 1. e. May 30, 1854; 
Gibbons, Proce. Acad. Nat. Sci. Phila. 1854, 125: Cymatogaster aggregatus Gibbons, Proc, 
Acad. Nat. Sci. Phila. 1854, 106: Holconotus rhodoterus Girard, U. S. Pac. R. R. Sury,. 
Tish. 193: Ditrema aggregatiwm Giinther, iv, 248.) ‘ 


310.—AMPIEESTICHEUS Agassiz. 
Wall-eyed Perch. 
(Holcor otus Agassiz: Enniehthys Girard: Cymatogaster* and Hyperprosopon Gibbons; 
Hypocritichthys Gill.) 
(Agassiz, Am. Journ. Sci. Arts. 1854, 367: type Amphistichus argenteus Agassiz.) 
30dy ovate or oblong, strongly compressed. Mouth moderate, oblique 
or almost vertical, with slender conical teeth in two series in each jaw, 
the outer series longer; lips thin, the lower with or without frenum. 
Gill-rakers long or short, slender and stiff. Pharyngeals normal. Fins 





*The genus Cymatogaster Gibbons, as first defined by its author, is equivalent to the 
earlier Holconotus of Agassiz. Prior to this, the name Cymatogaster was used by Gib- 
bons, without explanation, as the generic name of the group afterwards called by him 


Micrometrus. 


a eo, ee ee 
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not very high, the spines slender. Seales small, 60-75 in the course of 
the lateral line. Species 5, differing considerably in form and appearance, 
but agreeing in essential characters. (az¢, double; oz-zo-, series.) 
* Lower lip without frenum; gill-rakers numerous, long. 

a. Profile depressed or concave over the eyes; mouth very oblique, the lower 


jaw projecting; eye very iarge. 
b. Anal fin short, its,rays about ILI, 23. (Hypocritichthys* Gill.) 


929. A. amalis (A. Agassiz,) Jor. & Gilb. 

Silvery ; an inky blotch on the middle of the anal fin and a fainter 
blotch on the spinous dorsal; front of anal yellow; fins otherwise plain. 
Axil black. Body comparatively elongate, formed much as in Micro- 
metrus frenatus ; upper anterior profile nearly straight, depressed above 
the eyes. Snout sharp. Mouth large, very oblique, the tip of the lower 
jaw on a line with the upper profile of the snout; maxillary reach- 
ing front of orbit. Dorsal spines high and slender, longer than the 
soft rays, the middle longest. Anal spines small. Caudal fin short, 
not widely forked; pectorals short and broad, four-fifths the length of 
head. Eye, five fourths the length of snout. Head 34; depth 24. D. 
IX, 22; A. III, 23; Lat. 1. 63. L.6 inches. San Francisco to Point 
Concepcion ; rather rare; locally abundant at Santa Cruz. 

(Hyperprosopon analis Alex. Agassiz, Proc. Bost. Soc. Nat. Hist. 1861, 133: Hypocrit- 


ichthys analis Gill, Proc, Acad. Nat. Sci. Phila, 1862, 276: Ditrema anale Giinther, iv, 250.) 


b. Anal fin long, its a about III, 33. (Hyperprosopont Gibbons.) 
c. Ventral fins posteriorly black. 

930. A. arcuatus (Gibbons) J. & G.—Wall-eyed Perch; White Perch. 

Bluish black above; sides bright silvery, sometimes faintly barred ; 
ventrals with a broad terminal bar of black; caudal and anal edged 
with blackish. Body ovate, strongly compressed. Interorbital space 
rather wide, abruptly depressed at the nape, the profile of the snout 
extending forward at a. less angle than that of the back. Snout very 
short, much shorter than the eye. Maxillary scarcely reaching front 
of pupil. Mouth extremely oblique. Eye 24 in head, larger than in 
any other species. Middle dorsal spines a little higher than the last, 
or than the soft rays; anal low. Head 34; depth 24. D. IX, 27; A. 








*Gill, Proc. Acad. Nat. Sei. Phila. 1862, 276: type Hyperprosopon analis A. Ag. 
(iroxpttos, deceiver; iyfvc, fish; its appearance (Micrometrus) belying its affinities 
(Holconotus). 

tGibbons, Daily Placer Times and Transcript, May 18, and in Proc. Acad. Nat. Sci. 
Phila. 1854, 105: type Hyperprosopon argenteus Gibbons. (Umnyp, above; zpd6wzor, 
face. ) 


592 CONTRIBUTIONS TO NORTH AMERICAN ICHTHYOLOGY—IV. 


IT, 32; Lat. 1.72. L.10 inches. Coast of California, from Cape Men- 


docino southward; very abundant. 


(Hyperprosopon argenteum Gibbons, Proc. Acad. Nat. Sci. Phila. 1854, 105: Hyper- 
prosopon arcuatum Gibbons, 1. ¢. 125: Hyperprosopon argenteus and arcuatus Gill, Proc. 
Acad. Nat. Sci. Phila, 1862, 276: Ditrema arcuatum and Ditrema megalops Giinther, IV, 
249: Ennichthys megalops Girard, U. 8. Pacific R. R. Surv. Fish. 197.) 


ec. Ventral fins not black. 


O31. A. agassizi (Gill) J. & G. 

Greenish olive above; sides bright silvery; 5 or 6 short blackish ver- 
tical bars on the sides, these sometimes obsolete; a dusky patch above 
anal and on the front part of anal fin; caudal reddish, dusky at tip; 
ventrals colorless. _ Body elliptic ovate, the profile nearly straight from 
the snout to above the occiput, there forming a slight angle, thence 
Straightish to the base of dorsal; ventral outline variable, sometimes 
strongly arched. Mouth small, very oblique, the premaxillary on the 
level of the middle of the pupil, the maxillary scarcely reaching front 
of pupil. Eye half longer than the snout. Three rows of scales on 
cheek. Sixth dorsal spine highest, higher than the soft rays; pectorals 
faleate.. D. IX, 25; A. ITI, 29; Lat. 1.60. L.8 inches. Coast of Cal- 
ifornia; not eenerally abundant. 


( Hyperprosopon arcuatus Alex. Agassiz, Proc. Bost. Soc. Nat. Hist. 1861, 125 (not of 
Gibbons): Hyperprosopon agassizii Gill, Proc. Acad. Nat. Sci. Phila. 1862, 276.) 


aa. Profile little depressed above the eyes; mouth less oblique, the lower jaw not 
projecting; eye scarcely longer than snout. (Holconotus.*) 
932. A. rhodoterus (Agassiz) J. & G. 

Greenish above; sides silvery, profusely covered with spots and 
blotches of light orange-brown or coppery red, these mostly in the form 
of interrupted vertical bars; caudal, anal, and ventral fins bright red- 
dish, without black spots or markings. Body deeper, more elevated, 
and less compressed than in the preceding species. Profile nearly 
Straight from snout to dorsal. Mouth oblique, forming an angle of 
about 45 degrees; premaxillary on the level of the lower edge of pupil; 
maxillary reaching just past front of pupil.  Gill-rakers fewer and 
stouter than in the preceding species. Head 33; depth 2. D. IX or 
X, 26; A. III, 29; Lat. 1.65. L.1 foot. Coast of California; not very 
abundant. 


( Molconotus rhodoterus L. Agassiz, Amer. Journ. Sci. Arts, 1854, 368: Holconotus rhodo- 
torus A. Agassiz, Proc. Bost. Soc. Nat. Hist. 1861, 132: Ennichthys heermanni Girard, 
U.S. Pac, R. R. Sury. Fish. 199: Ditrema rhodoterum Giinther, iv, 250.) 


aa. Lower lip with a frenum; gill-rakers few, short. (Amphistichus.) 





*Aoassiz, Aner. Jour. Sci. Arts, 1854, 367: type Holconotus rhodoterus. (0Ax0S, fur- 
8 ) > YE 
row; v@ros, back.) 
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933. A. argenteus Agassiz.—Surf-fish. 

Silvery; sides with narrow vertical bars of a brassy olive color, alter- 
nating with vertical series of spots of similar color; fins plain; vertical 
fins sometimes edged with dusky. Mouth comparatively large, little 
oblique, the premaxillary being below the level of the rather small 
eye. Body ovate, the back elevated; ventral outline straightish. 
Head blunt and deep. Lips rather thin, the lower with a frenum. 
Gill-rakers few, rather short, stiff; lower pharyngeals normal. Caudal 
peduncle short and stout. Head 35; depth 24. D. X, 24; A. IIT, 26; 
Lat. 1.65. Vertebre 13418. L.1 toot. Coast of California; very 


abundant. 


(L. Agassiz, Amer. Journ. Sci. Arts, 1854, 367; Girard, U. S. Pac. R. R. Surv. Fish, 
201: Ditrema argenteum Giinther, iv, 251: Amphistichus similis Girard, U. S. Pac, R. R. - 
Sury. Fish. 203.) - 


311.—HYPSURUS A. Agassiz. 


(Alex. Agassiz, Proc. Bost. Soc. Nat. Hist. 1861, 133 (nomen nudum): type Embiotoca; 
caryi L. Agassiz.) 


Body oblong, compressed, moderately elevated, tapering abruptly to 
a very slender and short caudal peduncle. Head moderate, rather 
acute, lower jaw included. Lips moderate, the lower with a frenum. ’ 
Teeth few, conical, blunt, in one series, those of the upper jaw some- 
times partly in 2 series. Gill-rakers slender, rather short. Pharyn- 
geals normal. Dorsal fin rather low, the spines all lower than the soit 
rays. Caudal broad and short, widely forked. Anal fin extremely short, 
although many rayed, beginning far back, the length of its base being 
less than half the distance between its first spine and the root of the 
ventrals, the abdomen being therefore extremely long. Scales rather 
small. Vertebre 17+ 20. This genus is distinguished from Ditrema 
chiefly by the great length of the abdominal region. Species of small 
size and brilliant coloration. (Sy, high; ovpa, tail.) 


934. HI. caryi (Louis Agassiz) Alexander Agassiz.—Bugara. 

Coloration extremely variegated, olivaceous, with stripes of orange 
between the rows of seales; about 13 dusky orange cross-bars, irregular 
in form; eyes reddish, surrounded by a sky-blue band; membranes of 
opercles chiefly orange; opercle bluish, spotted with orange; sides of 
head with sky-blue spots; lower jaw, with orange and blue stripes; 
breast and belly with longitudinal stripes of bright orange, alternating 
with steel-blue; abdominal furrow orange, edged with blue; pectoral 


with an orange crescent at base bordered with light blue; soft dorsal 
Bull. Nat. Mus. No. 16——38 
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with a black blotch near the front; caudal of a peculiar rich orange- 
brown, with cross-bars formed of round grayish spots; anal chiefly 
orange tipped with blue, and with a large blackish blotch; other fins 
orange-brown, mottled. Body elliptical, compressed, the ventral outline 
comparatively straight. Snout sharp; prémaxillaries on the level of 
the lower margin of pupil. Fourth to sixth dorsal spines highest; 
higher than the soft rays. Pectoral long. Anal very short; its rays 
slender and crowded; its origin opposite posterior third of dorsal. 
Head 34; depth 23. D. Xi, 23; A. IME, 24; Lat. 1. 71. 1.10 inches: 
Coast of California; very common from Santa Barbara to San Fran- 
cisco; a beautiful fish, largely used for bait. 

(Embiotoca caryi Agassiz, Amer. Journ. Sci. Arts, 1853, 389, and 1854, 366: Ditrema 
caryi Giinther, iv, 247.) 

312.—DITREMA Schlegel. 
Surf- fishes. 


(Embiotoca Agassiz: Phanerodon Girard: Teniotoca Alex. Agassiz.) 
(Schlegel, Fauna Japon. Poiss. 77, 1850: type Ditrema temmincki Bleeker, from Japan.) 


Body oblong, compressed, more or less elevated, with the caudal 
peduncle robust or rather slender. Head moderate, lower jaw in- 
eluded. Lips moderate, the lower with a frenum. Maxillary short, its 
whole length slipping under the preorbital. Teeth few, conical, blunt- 
ish, in one series. Gill-rakers weak, rather short and slender. Pharyn- 
geals normal. Caudal fin lunate or forked; anal fin rather long, much 
longer than abdomen, its spines small. Scales small, about 60 in the 
lateral line. Species 5, differing in external appearance, but alike in 
essential characters. The Japanese type of this genus is closely re- 
lated to Ditrema atripes. (dca, two; cp7a, aperture.) 


a. Caudal peduncle stout, the fin not widely forked, (Embiotoca* Agassiz. ) 


935. D. laterale (Agassiz) Gthr.—Blue Perch; Surf-fish. 

Color reddish olive above, becoming bright orange red below, every- 
where thickly dusted with black points; a continuous bright blue streak 
along the edges of each row of scales; streaks of thoracic region formed 
by isolated blue spots on the middle of the scales; head with several 
series of blue spots and streaks; fins all olivaceous dusky; ventrals 
with some light orange. Body oblong, compressed, with a short and 
very high caudal peduncle, the body tapering backward less than usual. 


= 


* Acassiz, Amer. Journ. Sci. Arts, 1853, 387: type Embiotoca jacksoni Ag. (eu ftos, 
life within; r0xos, offspring.) 
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Mouth but little oblique, the maxillary scarcely reaching orbit. Teeth 
strong. Spinous dorsal very low, the last spine highest, but much 
shorter than the soft rays; soft dorsal and anal high. D. X or XI, 23; 
A. III, 31; Lat. 1. 63; Vert.15+19. LL. 15 inches. Pacific coast of 
the United States; everywhere very abundant. 

(Embiotoca lateralis Agassiz, Amer. Journ. Sei. Arts, 1854, 366: Taniotoca lateralis 
Alex. Agassiz, Proc. Bost. Soc. Nat. Hist. 1861, 133: Lmbiotoca lineata, ornata, and 
perspicabilis Girard, U. 8. Pac. R. R. Surv. Fish.; Giinther, iv, 245.) 

936. D. jacksoni (Agassiz) Giinther.—Surf-fish; Croaker ; Black Perch. 

Brownish, tinged with green, blue, red, or yellowish; sides with about 
10 faint vertical dusky bars; belly usually yellowish; head with blue 
spots; fins dusky, tinged with blue or red; anal in males sometimes 
red with a black patch, and the ventrals orange. Colors extremely 
variable, the pattern of color not definite. Form ovate, rather thick, 
the outlines convex. Mouth rather small. Dorsal spines low, much 
lower than the soft rays; caudal peduncle thickish, the fin not widely 
forked. Scales on cheeks in 4 series. Head 34; depth 2. D. IX or X, 
20; A. III, 25; Lat.1.58. L.1 foot. Pacific coast of the United States; 
the most abundant of the larger species southward. 


(Embiotoca jacksoni Agassiz, Amer. Journ. Sci. Arts, 1853, 387, and 1854, 366: Em- 
biotoca jacksoni Girard, U. S. Pac. R. R. Sury. Fish. 168; Giinther, iv, 245: Embiotoca 
cassidit and EL. webbi Girard, U. S. Pac. R. R. Sury. Fish. 171, 173.) 


aa. Caudal peduncle slender, the fin widely forked. (Phanerodon Girard.*) 
b. Ventral fins blackish at tip. 


937. D. atripes Jordan & Gilbert. 

Light olivaceous above, pearly below; scales above the axis of body 
each with an orange spot at base, its outer margin tinged with blue, 
these forming faint reddish streaks along the rows of scales; anal with 
a dusky spot; ventrals broadly tipped with blackish; caudal not dark- 
edged. Body elongate, tapering into a long and slender caudal pedun- 
cle. Snout rather projecting. JLead small. Mouth small, the maxil- 
lary not extending to opposite the eye. Teeth few and small. Eye as 
long as snout, 34 in head. Cheeks with 3 rows of scales. Gill-rakers 
longer than in related species, and pharyngeals stronger, with the teeth 
more nearly paved. Highest dorsal spine shorter than the soft rays. 
Pectorals long, reaching tip of ventrals. Caudal lobes equal. Head 
34; depth 23, D..X, 23; A. III, 29; Lat. 1. 70. -L. 10 inches:. Mon- 
terey Bay; locally abundant. 

(Jordan & Gilbert, Proc. U. S. Nat. Mus. 18&0, 320.) 
bb. Ventral fins colorless. 


*Girard, Proc. Acad. Nat. Sci. Phila. 1854, 153: type Phanerodon furcatus Grd. 
(pavepos, visible; odayv, tooth.) 
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938. D. furcatum (Grd.) Giinther. 

Light olivaceous, silvery below, sometimes yellowish; scales with 
bright reflections, but no red markings; usually a round dusky spot 
on the anal; ventrals plain; caudal fin edged behind with dusky; fins 
usually yellowish tinged. Body oblong-elliptical, compressed, tapering 
backward into the long and slender caudal peduncle; mouth small; 
teeth rather large, conical; gill-rakers very short and slender; last 
dorsal spine highest, sometimes higher than the soft rays, the fin 
higher than in D. atripes; caudal fin strongly forked, the upper lobe 
usually the longer. Head 32; depth 23; D. X, 24; A. III, 32; Lat. 1. 
66. L. 1 foot. Coast of California; extremely abundant from Cape 


Mendocino southward. 


(Phanerodon furcatus Girard, Proc. Acad. Nat. Sci. Phila. 1854, 163, and in U.S. Pac. 
R. R. Sury. Fish. 184; Giinther, iv, 247.) 


323.—RHACOCHILUS Agassiz. 


(Agassiz, Am. Journ. Sci. Arts 1854, 367: type Rhacochilus toxotes Agassiz.) 

Body ovate, compressed, tapering abruptly into a long and robust 
caudal peduncle; mouth comparatively large, the lower jaw included; 
lips extremely thick, the lower without frenum, its posterior free edge 
coarsely lobed; teeth few, small, conical, in one series; gill-rakers 
rather long; pharyngeals normal; scales small; dorsal spines low, 
posteriorly subequal, much shorter than the soft rays; caudal deeply 
forked; anal basis elongate, the spines small. Vertebre 14+ 22. 
The genus differs from Ditrema chiefly in the development of the lips. 
(saxo, ragged ; yetioc, lip.) 


939. R. toxotes Agassiz.—Alfione. 

Olivaceous, with brassy reflections and dusky points ; fins plain; body 
ovate, with elevated back and long, thick caudal peduncle; head deep, 
with prominent snout; mouth wide, oblique; maxillary reaching front 
of orbit, slipping under the preorbital; lips extremely large, with 
uneven surface; teeth strong, wide-set, those in mandible little devel- 
oped; eye large. Soft dorsal considerably elevated, much higher than 
spinous portion; pectorals and ventrals long; caudal short, deeply 
forked, the upper lobe the longer. Head 32; depth 22. D. X, 23; A. 
III, 30; Lat. 1. 76. L. 18 inches. The largest and least handsome 
of the family, and the one of most value as food. Coast of California; 
rather-common. 


(Agassiz, Am. Journ. Sci, Arts, 1854, 367; Girard, U. S. Pac. R. R. Sury. Fish. 188: 
Ditrema toxotes Giinther, iv, 247.) 
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314.—DAMALICHTHYS Girard. 


(Girard, Proc. Acad. Nat. Sci. Phila. 1855, 321: type Damalichthys vacca Girard. ) 

Body ovate, compressed, with long caudal peduncle. Head rather 
large. Mouth moderate, the lower jaw included. Lips full, the lower 
with a frenum. Teeth very few, short, conical, bluntish, in one series. 
Gill-rakers short and slender. Lower pharyngeal very large, convex 
behind in outline, with the lateral horns very short and thick. Anterior 
tooth-bearing area on the plane of the bone; posterior area inclined 
backward, forming a steep angle with the anterior part; teeth on an- 
terior part low, truncate, hexagonal, tessellited ; on posterior part ovate, 
flattened, imbricated, and turned forward so that the posterior side forms 
the grinding edge. Scales rather small. Dorsal spines low, much 
shorter than the soft rays. Anal fin long, with small spines. Vertebra 
13 + 21. Species of large size, plainly colored, externally resembling 
Ditrema, but singularly distinguished from all the other members of 
the family by the peculiar pharyngeals. (ddyakis, calf; x00, fish; in 
2llusion to its viviparity.) 


9490. D. argyrosomus (Girard) J. & G.— White Perch; Porgee. 

Color soiled white, with silvery lustre; three or four obscure dusky 
bars, most distinct in the young; fins nearly plain, dusky. Form 
broadly elliptical, the dorsal curve regular; caudal peduncle rather 
slender. Head not blunt; premaxillary just below the level of the 
pupil, the maxillary scarcely reaching front of eye. Lips thickish, even. 
Cheeks with 3 or 4 rows of scales. Gill-rakers not 4 so long as the 
large eye, which is longer than snout. Teeth very few, short and blunt. 
Dorsal spines stoutish, the last one highest, half the height of the soft 
rays. Caudal deeply forked, the upper lobe the longer. Pectoral long. 
Head 34; depth 24. D. X, 23; A, III, 29; Lat. 1.63. lL. 15 inches. 
Pacific coast of United States, north to Vancouver’s Island; very abun- 
dant northward. 


(Embiotoca argyrosoma Grd. Proce. Acad. Nat. Sci. Phila, 1855, 136, and in U. S. Pac. 
R. R. Sury. Fish. 180: Damalichthys vacca Girard, Proc. Acad. Nat. Sci. Phila. 1855, 
321, and in U.S. Pac. R. R. Sury. Fish. 142: Ditrema vacca Giinther, iv, 246.) 


Famity XCIV.—LABRID. 


(The Wrasse-fishes.) 


Body oblong or elongate, covered with cycloid scales; lateral line 
continuous or interrupted, often angularly bent. Mouth moderate, 
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terminal; premaxillaries protractile; maxillaries without supplemental 
bone, slipping under the membranaceous edge of preorbital; the anterior 
teeth in the jaws usually very strong; teeth of the jaws separate or 
more or less soldered together, sometimes forming a continuous plate; 
no teeth on vomer or palatines; lower pharyngeals completely united 
into one bone, without median suture. Lips thick, longitudinally pli- 
cate. Nostrils round, with two openings on each side. Dorsal fin con- 
tinuous, the spinous portion long; anal similar to soft dorsal, usually 
with two or three spines. Ventrals thoracic, I, 5. Branchiostegals 
5-3. Pseudobranchie present. Gills 34; the slit behind the last arch 
small or obsolete; the gill-membranes somewhat connected, often joined 
to the narrow isthmus. <Air-bladder present. No pyloric ceca. Genera 
65, species 450, chiefly of the tropical seas. Many of them are brilliantly 
colored, and some are valued as food-fish. Most of them feed upon mol- 
lusks, the dentition being adapted for crushing shells. The group has 
been much subdivided, and many of the current genera are distinguished 
by characters of little importance. 
(Labride Giinther, iv, 654244.) 
a. Teeth in jaws distinct; pharyngeal teeth not confluent; anal spines 3. 
b. Dorsal fin with 15-20 spines; teeth all conical; no posterior canines; lateral line 
continuous. (Labrine.) 
c. Preopercle serrate; cheeks and opercles scaly; teeth in a band, the outer en- . 
laraedyen cee. ncpice ios sla twclosoninee se ooo tee EE NORAB RUG wel: 
ec, Preopercle entire; cheeks scaly; opercles naked; teeth in about two series. 
TauToGA, 316. 


cece. Preopercle entire; cheeks and opercles scaly; teeth in a single series. 
LACHNOLEMUS, 317. 
bb. Dorsal fin with 8-13 spines. (Julidine.) 
d. Lateral line continuous. 
e. Cheeks and opercles scaly; dorsal spines 12; posterior canines present. 
HaRPE, 318. 
ee. Cheeks and opercles naked or very nearly so; dorsal spines 9. 
Jf. Posterior canines well developed... ..........-.---.- PLATYGLOSSUS, 319. 
Sf. Posterior canines obsolete... 2222+. asee sere eee eee PSEUDOJULIS, 320. 
dd, Lateral line interrupted; head naked, its upper edge usually trenchant. 
XYRICHTHYS, 321. 
aa, Teeth in jaws confluent; pharyngeal teeth pavement-like; anal spines 2; scales 
large. (Scarine.) - 
g. Teeth partly separate, the anterior distinct; dorsal spines flexible. 
CaALLIODON, 322. 
gg. Teeth soldered together, forming a plate like the jaw of Tetrodon; 
each jaw divided on the median line; dorsal spines flexible; scales 
on cheeks in two or more rows -...-.-.-..-.-.----- HEMISTOMA, 323. 


—— 
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315.—_CTENOLABRUS Cuvier & Valenciennes. 
Cunners. 


(Cuv. et Val. Hist. Nat. Poiss. xiii, 223, 1839: type Labris rupestris L. of Europe.) 

_ Body oblong, not elevated, comparatively slender and compressed. 
Head moderate, more or less pointed. Teeth in the jaws in several 
series, the outermost very strong; the teeth unequal, conical, and 
pointed; no posterior canines. Cheeks with small scales; opercles 
with large ones. Preopercle with the vertical limb finely serrated. 
Branchiostegals 5. Gill-membranes considerably united, free from the 
isthmus; gill-rakers short. Seales moderate, 35-50 in the lateral line; 
lateral line continuous, abruptly bent opposite posterior part of second 
dorsal. Dorsal long and low, the spinous portion much longer than the 
soft, of 16-18 low, subequal, rather strong spines; soft dorsal slightly 
elevated; anal fin similar to soft dorsal, with three strong graduated 
spines; caudal truncate; pectorals short, the ventrals inserted behind 
their axils. (zr<¢7, zzevdz, a comb; Labrus, a related genus, from the 
Latin labrum, lip.) 


a. Interopercle naked. (Tautogolabrus Giinther.*) 


94%. C. adspersus (Walb.) Goode.—Cunner; Chogset; Blue Perch. 

Brownish blue, with more or less of a brassy lustre; colors variable; 
young variegated and with a black blotch on the dorsal fin. Eye mode- 
rate, broader than preorbital, 45 in head. Head 3} in length; depth 3. 
D. XVIII, 10; A. III, 9; Lat. 1. 45. L. 12 inches. Newfoundland to 
Cape Hatteras; common northward, about rocks. 


(Labrus adspersus Walbaum, Artedi, Pisce. 1792, 254: Ctenolabrus burgall Giinther, iv, 
90: Ctenolabrus ceruleus Storer, Hist. Fish Mass. 234.) 


316.—TAUTOGA Mitchill. 


Tautogs. 


(Mitchill, Report Fish New York, 1814, 23: type Labrus tautoga Mitchill= Tautoga 
nigra Mitchill= Labrus onitis L.) : 


Body oblong, not elevated nor greatly compressed. Head large, 
nearly as deep as long, with a convex profile. Mouth rather small. 
Teeth very strong, conical, in two series; the outer somewhat incisor- 
like; the two anterior teeth in each jaw strong; the posterior teeth 
small, without canines. Eye small, high up. Cheeks with small scales. 








*Giinther, Cat. Fish. Brit. Mus. iv, 90: type Labrus burgall Bloch and Schneider: 
{ Tautoga; Labrus.] 
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Opercles naked, except above. Seales on body rather small, in about 60 
transverse series, those on ventral region reduced in size. Lateral line 
continuous, abruptly decurved opposite the end of the soft dorsal. 
Dorsal fin long, low, continuous, the spinous part much the longer, 
with about 16 low, strong, subequal spines, each with a small cuta- 
neous appendage at tip; soft-dorsal higher than spinous; anal similar 
to soft dorsal, with three stout, graduated spines; pectorals broad and 
rather short; caudal short, truncate, with rounded angles; the soft 
parts of the vertical fins with the membranes somewhat. scaly; ventrals 
conspicuously behind pectorals. Branchiostegals 5. Gill-rakers very 
short and feeble; gill-membranes somewhat connected, free from the 
isthmus. <A single species known. (A latinization of the vernacular 
name “Tautog,” which is of Indian origin.) 

942. T. onitis (L.) Gthr.—Tautog; Black-fish; Oyster-fish. , 

Blackish; young greenish, with about three pairs of irregular chain- 
like bars, the sides sometimes reticulated; chin white. Peetorals short, 
rounded, not reaching the tips of the short ventrals. Head 34 in length; 
depth 3. D. XVI, 10; A. III,8; Lat. 1.60. Maine to South Carolina; 
a common food-fish. 

(Labrus onitis Linn. Syst. Nat. ; Giinther, iv, 88: Tautoga americana Storer, Hist. 
Fish. Mass. 276.) 

317.—LACHNOLZEMUS Cuvier & Valenciennes. 
Hog-fishes. 
(Cuv. & Val. Hist. Nat. Poiss. xiii, 274, 1839: type Lachnolemus aigula Worse oa 
Labrus falcatus L.) 

Body strongly compressed, the back sharp and elevated, the profile 
long and steep. Snout sharp. Mouth low, horizontal, the jaws narrow; 
premaxillary slipping under the membranaceous edge of the very broad 
preorbital, which is twice the depth of the eye. Teeth in front prom- 
inent, canine-like, in a single series; no posterior canines. Cheeks and 
opercles with imbricate scales. Scales of moderate size, thin, adherent. 
Lateral line complete. Dorsal with fourteen spines, the first three 
strong, faleate, produced in long streamers in the adult, the mem- 
branes between these spines very low, the filamentous tips longer than 
the head; other spines all low, gradually shorter to the eleventh; sec- 
ond dorsal and anal much produced; caudal lobes faleate; third anal 
spine strong; pectorals and ventrals short. One species known. (Aay-n, 
velvety; Aacyuds, throat, the pharyngeal bones being only partly provided 
with teeth, and the rest of their surface covered with a velvety mem- 
brane.) 
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943. L. falcatus (L.) C. & V.—Hog-fish; Aigrette ; Capitaine. 

Chiefly red; a jet black spot usually present at base of soft dorsal; 
ventrals dusky; cheeks with 4 rows of scales. Ventrals reaching be- 
yond tips of pectorals. Head 3; depth 24; scales 8-40-19; vert. 12+ 
17. L. 14 inches. West Indies, north to Florida; abundant. An ex- 
cellent food-fish; varies much with age. : 


(Labrus faleatus L. Syst. Nat. i, 475: Lachnolemus falcatus, aigula, dux, suillus, 
caninus, and psittacus C. & V. xiii, 277-291; Giinther, iv, 57; Goode, Bull. U. S. Nat. 
Mus. y, 36, 1°76.) 


318.—HARPE Lacépede. 
Lady-fishes. 

(Cossyphus Cuv. & Val.; preoccupied: Trochocopus Giinther: Pimelometopon Gili.) 

(Lacépéde, Hist. Nat. Poiss, iv, 426, 1802: type Harpe ceruleo-aureus Lac. = Labrus 
rufus L.) 

Body oblong, moderately compressed, covered with firm scales of vary- 
ing size, 25 to 60 in the course of the lateral line, which is continuous. 
Head rather pointed in the young, becoming very deep and convex in 
the adult from the development of the adipose tissue on the top of the 
head. Opercle, subopercle, interopercle, and cheeks scaly, preopercle 
naked; preopercle minutely serrulate or entire. Jaws each with four 
strong, conical, somewhat compressed canines in front, the lateral teeth 
similar, but much smaller, coalescent at base with each other, and with — 
small granular teeth, so that the surface of the jaws is bony; upper 
jaw with strong posterior canines, directed forwards. Dorsal fin with 
about twelve low spines, its soft portion scaly at base or naked; anal 
with three spines, the spines rather strong; lobes of soft dorsal, anal and 
caudal more or less produced in the adult; ventrals inserted directly 
below pectorals. Gill-membranes slightly connected. Coarse, brightly- 
colored fishes, inhabiting tropical seas. (az, scythe; in allusion to the 
faleate fins.) 


a. Base of dorsal scaly; scales rather large; vertical fins with faleate lobes. ( Harpe.) 


944. Hi. rufa (L.) Gill.—Lady-fish; Doncella. 

Head and upper half of body anteriorly rich chestnut brown; re- 
mainder, including lower half of operculum, bright golden yellow. 
Snout pointed, its length more than one-third that of the head. Head 
longer than high. Upper lip thick, with conspicuous folds; preoper- 
culum denticulate. Two outer ventral rays and lobes of soft dorsal, 
anal and caudal much produced ; the long rays of the dorsal and anal 
extending to the middle of the median caudal rays, the outer caudal 
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rays twice as long as the median. (Goode.) D. XII, 10; A. III, 11; 
scales 5-32-13. West Indies, north to Florida Keys. : 


(Labrus rufus L. Syst. Nat. i, 284: Cossyphus rufus Giinther, iv, 108; Gill, Proce. 
Acad. Nat, Sci. Phila. 1863, 222; Goode, Bull. U. S. Nai. Mus. v, 37: Cossyphus bodianus 
Cuv. & Val. xii, 103: Bodianus rufus Poey, Rep. Fis. Nat. Cuba, ii, 331.) 


aa. Base of dorsal not scaly; scales rather small; vertical fins little produced. (Pime- 
lometopon* Gill.) 
945. Hi. pulehra (Ayres) J. & G.—Red-fish; Fat-head. 

Males with the head, dorsal, anal, and caudal fins, and the posterior 
part of the body, as far as the vent, purplish black; middle part of the 
body, pectoral fin, middle of caudal, and posterior edge of dorsal red, 
varying in tint from clear crimson to blackish, with coppery or purplish 
lustre; region about shoulder-girdle reddest; lower jaw in both sexes 
abruptly aid entirely white; females dusky rose-colored, with the black 
areas ill defined or obsolete. Forehead in the adult with a very prom- 
inent fatty hump. Gill-rakers short, thickish. Caudal fin truncate, the 
lobes in the adult produced and pointed. Scales on breast small; pre- 
opercle serrulate in young. Head 34; depth 3. D. XII, 10; A. III, 
12; Lat. 1. 62. L. 30 inches. Coast of California, from Point Con- 
cepcion southwards; very abundant. Dried.in immense numbers by 
the Chinese. 


_(Labrus pulcher Ayres, Proc. Cal. Acad. Nat. Sci. i, 3, 1854: Semicossyphus pulcher 
' Giinther, iv, 99; Pimelometopon pulcher Gill, Proc. Acad. Nat. Sci. Phila. 1864, 59.) 


319.—PLATYGLOSSUS Bleeker. 


Doncellas. 
(Halicheres Ruppell, preoccupied: Cherojulis Gill.) 

(Klein; Bleeker, Proc. Zod]. Soc. Lond. 1861, 411: type Julis annularis C. & V.) 

Body oblong, compressed, not elevated, covered with large scales, 
there being 25-30 in the course of the lateral line, which is not inter- 
rupted, but abruptly bent posteriorly. Scales on breast rather smaller. 
Head naked, compressed, conic. Preopercle entire. Teeth large, each 
jaw with two to four canines in front, none of them bent backwards; a 
posterior canine tooth directed forwards on each side of the upper jaw. 
Dorsal spines nine; anal spines three, graduated; ventrals inserted 
under axil of pectoral. Gill-rakers short and feeble; gill-membranes 
slightly joined to a narrow isthmus. Species numerous, brilliantly col- 
ored, abounding in kelp in the tropical seas. (ziatus, broad; yiweca, 
tongue; an old name without evident application.) 





* Gill, Proc. Acad. Nat. Sci. Phila. 1864, 58: type Labrus pulcher Ayres. (m1Le105, 
fat; weromor, forehead. ) ; 
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946. P. radiatus (L.) J. & G.—Blue-fish ; Doncella. 

Adult brilliant azure-blue, each scale edged with bright pearly green; 
a longitudinal blue band on anal; margin of dorsal light blue; young 
(‘ecyanostigma”) brownish, a light-blue spot on the base of each scale; 
head with spots and stripes of bright blue; dorsal with 4 lines of stripes 
and blotches and a broad edge of blue; caudal with a broad white mar- 
gin, the outer rays blue, the base of the fin spotted with blue; anal with 
border and two longitudinal stripes of blue, besides a blue spot at the 
base of each ray; pectoral with first 5 rays and a transverse line blue. 
Head 4; depth3. D.IX,11; A. III, 12; scales 2-28-10. L.16 inches. 
West Indies, north to Key West. 

(Sparus radiatus Linneeus, Syst. Nat. xii, 472, 1766: Julis eyanostigma, principis, and 
patatus Cuy. & Val. xiii, 391-598: Platyglossus cyanostigma Giinther, iv, 161: Platy- 
glossus principis Giinther, iv, 164: Cherojulis radiatus Goode, Bull. U. S: Nat. Mus. v, 
35.) 

947. P. grandisquamniis (Gill) J. & G. 

Color, in spirits, dark chestnut or brownish red; a very dark vertical 
spot bordered by steel-blue, behind the opercle; anal fin faintly barred; 
caudal marbled, and with a marginal dark band. Body rather short 
and stout. Profile slightly convex. Maxillary nearly reaching front of 
orbit. Dorsal spines short, rather stiff. Caudal fin subtruncated. Head 
34; depth 35. D. 1X, 11; A. III, 12; Lat. 1.27. Beaufort, N.C. 


(Cherojulis grandisquamis Gill, Proc. Acad. Nat. Sci. Phila. 1863, 206.) 


948. P. humerailis (Poey) Gthr 

A black spot, edged with pearl color posteriorly, on the extremity of 
the operculum; a brown band from the snout through the eye and the 
opercular spot across the bend of the lateral line to the base of the 
caudal; a second from below the axil along the side of the belly; a 
bluish streak, edged with darker, from the eye obliquely upward and 
backward, meeting its fellow on the nape; base of pectoral whitish, 
without black spot; caudal truncate, with blue angles. A black band 
along the middle of the dorsal fin is described by Dr. Giinther, but is 
wanting in the specimens seen by us. Head 33; depth 33. D. LX, 11; 
A. III, 11; scales 2-29-10. Coast of Cuba, north to Florida. 


(Julis humeralis Poey, Mem. Cuba, ii, 212, 1858; Giinther, iv, 165: Cherojulis humeralis 
Goode & Bean, Proc. U. §. Nat. Mus. 1879, 338.) 





949. P. semicinetus (Ayres) Giinther.—Kelp-fish. 
Dark greenish brown, with bright reflections; head bronze-green 
above; three or four narrow, horizontal, wavy blue bands below the 
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eye, alternating with bronze. Just above middle of body, close behind 
the pectorals, in the males, is a deep indigo-blue cross band, which 
nearly meets its fellow under the belly. Pectorals yellow, upper edge 
of axil black; ventrals cream-color, each reaching beyond the posterior 
edge of the blue cross-band; other fins with horizontal,. wavy, reddish 
streaks; female without blue band, but with irregular ink-like spots on 
numerous scales on the back and tail. Body oblong, compressed, rather 
elevated at the nape. Lips thick, the lower with afrenum. Teeth in 
about two series; three or four of the anterior in each jaw, canine-like. 
Eye small, Dorsal spines slender, low, and flexible. Scales on breast 
small. Head 23; depth 35. D IX, 12; A. III, 12; Lat.1.28. Pacific 
coast, north to Point Concepcion, not rare southward. 


(Julis semicinctus Ayres, Proc. Cal. Acad. Nat. Sci. 1859, 32; Giinther, iv, 161; Stein- 
dachner, Ichthyol. Beitriige, v, 151, 1876.) 


320.—_PSEUDOJJULIS Bleeker. 
Serioritas. 
(Bleeker, Proc. Zod]. Soc. London, 1861, 412: type Julis girardi Bleeker.) 
This genus differs from Platyglossus only in the lack of development 
of the posterior canines, which are either wanting altogether or reduced 
to a slight rudiment. (¢eddo, false; covdos, Julis, an allied genus.) 


a. Dorsal spines very slender and flexible. (Oxyjulis* Gill. ) 


950. P. modestus (Grd.) Gthr.—Senorita; Pesce Rey. 

Olive-brown, the scales each with orange-brown in the centre; cream- 
color below; sides of head with alternating horizontal streaks of bluish 
and brown; a dark blue spot at base of pectoral above; membrane of 
base of spinous dorsal largely indigo-blue; a large inky blotch at base 
of caudal, covering one-third the fin; fins otherwise light brown. Body 
elongate, the back not elevated, the head slender and sharp. A small 
posterior canine sometimes present on one side, usually eutirely wanting. 
Fins low; ventrals short; caudal truncate; spines weak and slender ; 
pectorals reaching beyond tips of ventrals. Head 4; depth 435. D. 
TX, 13; A. III, 13; Lat. 1. 28. L.7 inches. Pacific coast; abundant 
southward. <A graceful little fish. 


(Julis modestus Girard, U. S. Pac. R. R. Surv. Fish. 1858, 163; Giinther, iv, 168: Oxy- 
julis modestus Gill, Proce. Acad. Nat. Sci. Phila. 1862, 142.) 





*Gill, Proc. Acad. Nat. Sci. Phila. 1862, 142: type Julis modestus Ayres. 
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321.—XVRICHTHYS Cuvier & Valenciennes. 
Razor-fishes. 


(Cuv. & Val. Hist. Nat. Poiss. xiv, 33, 1859: type Coryphena novacula L.) 

Body oblong, compressed, deepest behind the occiput, thence tapering 
backward. Head very short and deep; the profile almost vertical; the 
upper aud anterior outlines compressed to an edge, at least in typical 
species. Preorbital very deep. Eyes high, near the top of the head. 
Mouth small, low. No posterior canines. Cheeks and opercles naked, 
or with ouly a few very small scales below the eye. Scales large, with 
membranaceous edges; less than thirty in a longitudinal series; lateral 
line interrupted behind, commencing again lower down on the caudal 
peduncle. Dorsal fin continuous, with nine spines. Colors brilliant. 
Tropical seas. (fupcv, razor; (700s, fish.) 


951. X. vermiculatus Poey. 

Head greenish, tinged with orange on the side; seven or eight blue 
Stripes along the cheeks; three on the opercles; body brownish, paler 
below; each scale with a blue vertical band and sometimes some blue 
spots; toward the end of the pectoral is a broad violet band on the 
sides; dorsal and anal carmine-red with blue vertical lines, paler on the 
front of the dorsal; caudal blue, with vermilion bands; pectorals white; 
ventrals rosy. Head very short, deeper than long, the front compressed, 
sharp, almost vertical. Preorbital very deep, its depth half the length 
of the head. Eye small, placed very high, its distance from the profile 
Searcely greater than its diameter; four small scales below the eye. 
Two canines in front of each jaw. Dorsal spines low, flexible; ven- 
trals rather long; pectorals short. Head 4; depth 34. D. IX,12; A. 
III, 11; scales 2-27-8. West Indies, north to Key West, Fla.; very 
similar to the European X. novacula (L.) Cuv. & Val., if not identical 
with it. 

(Poey Memorias Cuba, ii, 215, 1858.) 

952. X. limeatus Cuv. & Val.—Razor-fish. 

Rose-red; a large oblong blotch on each side of the belly, below the 
pectorals; narrow lines descend from these blotches, meeting on the 
belly. The two anterior dorsal spines flexible, not produced. Outer 
ventral ray prolonged, not reaching vent. D. IX, 12; A. III, 12; Lat. 
1, 25. (Giinther.) West Indies; occasional on our Sorthern coasts. 


(Cuvier & Valenciennes, xiv, 50, 1839: Novacula lineata Giinther, iv, 171.) 
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322.—_CALLIODON Gronow. 
(Gronow; Bloch & Schneider, Syst. Ichth. 1801, 312: type Calliodon lineatus Bloch & 
Schneider. ) 

Body moderately elongate, compressed, covered with large scales. 
Lateral line complete, its branching tubes covering the surface of its 
seales. Teeth at base coalescent with the bony jaw, the tips free; no 
median division in either jaw; upper jaw with canine-like teeth in front; 
posterior canines present; lower pharyngeal bone large, broader than 
long; the teeth coalescing, forming a pavement. One row of large 
scales on the cheek. Dorsal spines flexible. D. IX, 9 or 10; A. II, 8; 


scales about 2-24-6. Tropical seas. (zadds, beautiful; ¢doy, tooth.) 


953. C. ustus Cuy. & Val. 

Reddish in spirits, nearly plain, a black spot behind the first dorsal 
spine. Body moderately elongated, compressed. Head rather pointed. 
Upper jaw with 6 canines in front, free at their tips, coalescent below; 
no smaller teeth behind these; posterior canine well developed, directed 
outward and partly backward; between the anterior and posterior 
canines a series of small teeth behind the sharp edge of the bone. 
Lower jaw with a series of close-set, even, bluntish teeth, coalescing 
below; upper lip double for its whole length, covering all of the upper 
jaw except the tips of the teeth. Opercles with two rows of scales, 
larger than those on the cheeks. Dorsal spines moderately high, very 
slender; pectoral short, rounded; caudal truncate. D.1X,9; A. I, 8; 
seales 14-24-6. West Indies, occasional northward. This description 
taken from a specimen obtained at Charleston by Mr. R. E. Earll. 

(Cuv. & Val. xiv, 285, 1839; Giinther, iv, 214.) 

323.—HEMIZSTONA Swainson. 
Parrot-fishes. 
Pseudoscarus Bieeker. 

(Swainson, Class’n. Anim. ii, 1839, 226: type Scarus pepo Bennett. ) 

Body oblong, more or less compressed, covered with very large scales. 
Lateral line continuous. Lower jaw included; teeth in each jaw sol- 
dered together, forming a continuous plate, divided by a median suture 
as in Tetrodon; the separate teeth traceable by serrations on the edge 
and by reticulated markings on the anterior surface; none of them 
exserted; posterior canines small or wanting; lower pharyngeal very 
large, longer than broad, the teeth paved. Scales on the cheek in 
more than one series. Dorsal spines flexible; dorsal LX, 10, or X, 9; 
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anal II, 8, or 9. About 24 scales in the lateral line. ‘Tropical seas. 
Large fishes of the tropical seas, brilliantly colored, little valued as food, 
Many species occur in the West Indies, any of which may be found about 
the Florida Keys. The closely related genus Scarus Forskal, distin- 
guished chiefly by the stiif spines of the dorsal fin, occurs in the same 
waters, and several of its species may be looked for on our coast. (jj, 
half; széza, mouth; the jaws divided.) 


954. WH. guncamaia (Cuv. & Val.) J. & G. 

Brownish, the jaws and naked parts of the head green; fins dark, the 
margin of the dorsal, anal, and ventrals green. Upper lip thick, cov- 
ering more than half of the plate of the jaw; lower lip full; no poste- 
rior canine teeth. <A single scale on the lower limb of the preopercle, 
besides the two series of scales on the cheek; opercle with two rows of 
scales; top of head scaled forwards to the eyes. Eye small, about mid- 
way in head. Dorsal fin not emarginate; anal spines long and flexible; 
caudal shortish, double truncate; pectorals short. Lateral line ab- 
ruptly deeurved posteriorly. Head 3; depth 3. D. X, 9; A. II, 9; 
Lat. 1. 23. West Indies, north to Key West, Fla. 

(Scarus guacamaia Cuy. & Val. xiv, 178, 1839: Pseudoscarus guacamaia Giinther, iv, 
233.) 


Famity XCV:—CICHLID 2. 


(The Cichlids.) - 

Fresh-water Labroids. Body elevated, oblong or elongate, covered 
with moderate-sized scales, which are usually etenoid. Lateral line in- 
terrupted, usually ceasing opposite the posterior part of the dorsal, and 
then recommencing lower down on the caudal peduncle. Mouth vary- 
ing in size, terminal, the jaws with rather small teeth, which are usually 
conical, but sometimes lobate or incisor-like; no teeth on vomer or pal- 
atines. Nostril single on each side. Premaxillaries freely protractile; 
maxillary slipping under the broad preorbital. Gill-rakers various; gill- 
membranes often connected. Dorsal fin single, with the spinous por- 
tion well developed, usually rather longer than the soft portion; anal 
fin with 3 or more spines, the soft part similar to the soft dorsal; 
ventral fins thoracic, I, 5. Lower pharyngeal bones united into a 
triangular piece, with a median suture. Branchiostegals 5 or 6; no 
pseudobranchize. Gills 4; a slit behind the fourth. Air-bladder pres- 
ent. A large family of fresh-water fishes of moderate or small size, 
representing, as to form, size, appearance, and havits, and even as to 
many details of structure, in the waters of South America, the Cen- 
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trarchide of the United States. Genera about 25; species about 120, 
inhabiting the rivers of Africa and tropical America, the genus Heros 
extending into the limits of the United States. Those with lovate 
teeth are herbivorous, the rest carnivorous. 

(Chromides Giinther, iv, 264-316. ) 


* Spinous part of dorsal longer than the soft; gill-rakers shert and thick; teeth con- 
ical; body ovate or oblong, covered with ctenoid scales; anal spines 5 or 
more;_mouth*ratherismall 22s. soe eee ete ee eee eee ee erases HEROS, 327. 


324.—H EROS Heckel. 
(Herichthys Baird & Girard.) 


(Heckel, Brazil, Fluss-fische, Ann. Wien. Mus. ii, 362; 1840: type Heros severus Heckel.) 

Body oblong, compressed, somewhat elevated, the form Centrarchoid. 
Head rather large, scaly on the cheeks and opercles; preopercle entire. 
Mouth rather small, terminal, low, the jaws equal; maxillary small; 
preorbital deep; jaws with a single series of rather stout conical teeth, 
behind which, in front, is a narrow band of villiform teeth. Gill-mem- 
branes slightly connected, free from the isthmus; gill-rakers short and 
thick. Scales rather large, ctenoid; the lateral line interrupted and 
beginning again below, as usual in this family. Dorsal fin continuous, 
the spinous part much longer than the soft part, of about 17 rather low 
but strong spines; soft rays much higher than spines; anal fin similar 
to soft dorsal but shorter, its spinous part also longer than the soft, of 
about 6 spines; caudal fin subtruncate, with rounded angles. Species 
very numerous in Central and South America. (jews, hero; the appli- 
cation not evident.) 


° 


955. H. cyanoguttatus (B. & G.) Gthr. 

Brownish, body and soft parts of vertical fins everywhere with small 
blue spots; sometimes a black spot on middle of spinous dorsal, with 
another one below it on the back; a black blotch at base of caudal. 
Body oval, moderately compressed ; profile gently curved; interorbital 
region slightly depressed; eyes small, situated rather backward and 
high up; mouth small, maxillary not reaching orbit; six rows of scales 
on cheek; fins high. Head 34; depth 24. D.XVII,10; A. VI,8. Lat.1. 
25. Rivers of Texas and Mexico. 


(Herichthys cyanoguttatus B. & G. Proc. Acad. Nat. Sci. Phila. vii, 25, 1854: Gitinther, 
iv, 290.) 
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Famiry XCVI—POMACENTRID&. 


(The Pomacentroids.) 


Labroid fishes with the body short, deep, compressed, covered with 
ctenoid scales; lateral line wanting. posteriorly; mouth moderate, usu- 
ally with rather strong teeth; vomer an-l palatines toothless; nostril 
single on each side,* nearly round; preopercle with its posterior edge 
largely free; dorsal fin single, w:th the spinous portion longer than the 
soft, which is similar to the soft anal; anal spines 2; ventral fins tho- 
racic, I, 5, the anterior rays longest. Lower pharyngeals fully united; 
branchiostegals 5-7; gills 35; slit behind the last gill very small or ob- 
solete; no labyrinthiform appendage ; air-bladder and pseudobranchie 
present; gill-:membranes free from the isthmus. Vertebrie 12+ 14. 

Fishes of the tropical seas, similar in mode of life to the Chatodontida, 
feeding on small marine animals and plants in the coral reefs. Genera 
10; species about 160. 

(Pomacentride Giinther, iv, 2-64.) 


. 
a. Teeth-incisor-like, fixed, in one series..----....--......- ..---- POMACENTRUS, 325. 
Cimheehi conical ami iOr MOLre SCPIESss= 022.22 24-22 -eess eee ee aes dose CHROMIs, 326. 


325.—_POMACENTRUS Lacépede. 
Demoiselles. 
(Glyphidodon Lac.: Hypsypops, Pomataprion, and Euschistodus Gill.) 
(Lacépede, Hist. Nat. Poiss. iv, 503, 1802: type Chetodon pavo Bloch.) 

Body ovate, deep and compressed; the profile steep. Head moderate, 
nearly as deep as long, almost everywhere scaly. Mouth quite small, 
terminal; the jaws equal; both jaws armed with a single series of com- 
pressed teeth, notched or not, immovable. Gill-rakers long; preop- 
ercle entire, or more or less serrate; preorbital serrate or entire. 
Scales large, strongly ctenoid, the lateral line running parallel with 
the back to near the end of the dorsal fin, at which point it ceases. 
Dorsal fin continuous, with 12 or 13 low stout spines; the soft part 
more or less elevated, its last rays gradually shortened; anal fin sim- 
ilar to soft dorsal, with two spines, of which the second is much the 
larger; dorsal spines with a sheath of large scales, the membranes of 
both dorsal and anal covered high up with small scales; caudal fin 


*As in the Cichlide. All other Acanthopteri have two nasal openings on each side. 


Bull. Nat. Mus. No, 16 39 
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deeply forked. Branchiostegals 5 or 6. Species numerous in the trop- 
ical seas. (sda, operculum; x:yzpov, Spine.) 


a. Preopercle serrate, at least in the adult. (Pomacentrus. ) 


956. P. leucostictus Miller & Troschel. 

Dark brownish above, yellowish green on the sides and belly, yellow 
on the tail and caudal fin; numerous roundish bluish-white spots on the 
head, back, and soft portions of the dorsal and anal fins, the dots being 
less numerous on the sides; sometimes nearly uniform brown, almost 
unspotted; no spot on the back of the tail; a white dot on the base of 
the last anal rays; young with an ocellated dorsal spot and convergent 
blue bands on the snout; upper profile of head arched; suborbital ring 
minutely denticulate posteriorly; preopercle serrulate; lower limb. of 
preopercle scaly; upper and lower teeth nearly equally broad, entire ; 
caudal forked, the lobes rather pointed. Depth 22 in total. D. XU, 
15; A. II, 13; scales 3-28-9. (Giinther.) West Indies, north to West 
Florida. 


(Miiller & Troschel, Schomburgk’s Barbad. 674; Giinther, iv, 31; Goode & Bean, 
Proc. U. S. Nat. Mus. 1879, 338.) 


aa. Preopercle entire. 
b. Teeth entire. (Hypsypops* Gill.) 
957. P. rabicumdus (Grd.) J. & G.—Garibald. 

Uniform deep scarlet, unmarked ; edges of fins dusky. Body short 
and deep, elevated, compressed, constricted behind the > dorsal and anal, 
the caudal peduncle short and deep; head higher than long, the preor- 
bital end suborbital regions being unusually deep; preopercle entire ; 
cheeks, opercles, and top of head scaly; mouth small; lips thick; teeth 
compressed, narrow, blunt and entire, in a single row, dark at tips; 
gill-rakers short and flexible; preorbital anteriorly as wide as the eye; 
cheeks with 5 or 6 rows of rather small scales, opercles with several 
rows of larger ones; lips thick, the lower without frenum; soft fins 
rather high; pectorais reaching nearly to vent. Head 3$; depth 13. D. 
XII, 16; A. II, 15; scales 5-30-13; Lat. 1. on 21 scales. L. 12 inches. 
Coast of California, south of Point Concepcion; abundant about rocky 
islands. 


(Glyphisodon rubicundus Girard, Proc. Acad. Nat. Sci. Phila. 1854, 148: Parma rubi- 
eunda Giinther, iv, 58: Hypsyvops rubicunds Gill, Proc. Acad. Nat. Sci. Phila. 1863, 
218.) 
bb. Teeth emarginate. (Glyphidodont Lacépede. ) 





* Gill, Proc. Acad. Nat. Sci. Phila. 1861, 165: type Glyphisodon rubicundus Grd. (vyt, 
high; bo, below; ©7, eye; in allusion to the high suborbital region.) 

t Glyphisodon Lacépede, Hist. Nat. Poiss. iv, 542, 1802: type Glyphisodon moucharra 
Lac. =Chetodon sazatilis Bloch. (vAtvqis, notch; ddr, tooth.) 
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958. P. comcolor (Gill) J. & G. 

Dark olive, with 5 or 6 vague, dark cross-bands; pectoral with a 
tapering, black transverse line at base. Interorbital space convex, 
wider than orbit; breadth of infraorbital ring two-thirds the greatest 
breadth of the preorbital. Teeth rather broad, deeply notched. Depth 
14. D. XII, 12; A. Ii, 9; scales 3-25-10. (Giinther.) Both coasts of 
Central America, north to Florida Keys. 

(Euschistodus concolor Gill, Proc. Acad. Nat. Sci. Phila. 1862, 145: Glyphidodon con- 
color Giinther, iv, 37: Glyphidodon concolor Goode & Bean, Proc. U. 8. Nat. Mus. 1879, 
338. ) 

959. P. saxatilis (Linn.) J. & G.—Cow-pilot; Mojarra. 

Greenish olive; head and fins dark; body with 5 or 6 black cross- 
bands, which are rather narrower than the interspaces; the first from 
the origin of the dorsal to the pectoral fin, the second downwards from 
fourth and fifth dorsal spines, the third from the ninth and tenth dorsal 
spines toward the vent, the fourth from end of spinous dorsal to middle 
of anal, the fifth below the end of the soft dorsal and continued on the 
posterior rays of dorsal and anal; a faint sixth bar at base of caudal. 
Soft dorsal and anal fins produced, the fourth and fifth rays of dorsal, 
and the fifth and sixth of anal, longest. Eye rather large, about as 
long as snout. Head rather short, 34 in length; depth 13. D. XIII, 
14; A. II, 13; Lat. 1. 27; pores on 21 scales. Tropical seas of Amer- 
ica; occasional on our South Atlantic coast. 


(Chetodon saxatilis Linn. Syst. Nat.: Glyphidodon saxatilis Giinther, iv, 35: Glyphi- 
dodon saxatilis Goode, Bull. U. 8. Nat. Mus. v, 38.) 


326.—CHROMIES Cuvier. 
(Heliastes Cuy. & Val.: Furcaria Poey: Ayresia Cooper. 
(Cuvier, Mémoires du Mus. d’Hist. Nat. 1815: type Sparus chromis L.—=Chromis castanca 
Risso, of the Mediterranean.) 

Body rather deep. Preopercle entire. Mouth small; teeth small, 
conical, in two or more series, the outer larger. Scales rather large, 
24-30 in a longitudinal series. Dorsal fin with 12-14 spines. Branehi- 
ostegals normally 5. Pylorie ececa 2. Gill-rakers long and slender. 
Tropical seas; species numerous. (ypoyis the ancient name of some 
fish, probably a Scienoid, from zpéyo, to neigh, from the noise made 
by the fish; akin to our names Grunter, Croaker, Drum, Hog-fish.) 


960. C. pumctipiomis Cooper.—Blacksmith. 
Dark slaty blackish, with violet lustre above; some of the scales 
with a greenish spot or edging; fins bluish black; posterior part of 
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body with small round brown spots, which form more or less regular 
series; soft dorsal and caudal densely spotted. Body oblong, some- 
what regularly elliptical. Head blunt, short, and deep, the profile ab- 
ruptly descending to the snout. Lips thick, the lower without frenum. 
Teeth moderate, conical, in about two series, the inner very small. 
Cheeks, opercles, and top of head sealy. Spines stiff and low. Can- 
dal forked; pectorals and ventrals long. Head 4; depth 24. D. XII, 
11; A. II, 10; scales 4-29-10; 18 in course of lateral line; L. 9 inches. 
Pacific coast, north to Point Concepcion; not rare. 
(Ayresia punctipinnis Cooper, Proc. Cal. Acad. Nat. Sci. 1853, 73.) 

961. C. insokatas (Cuv. & Val.) J. & G. 

Dark brownish, with metallic reflections ; each scale on the head and 
anterior part of the body with a blue spot; young with two blue lines 
along the forehead convergent on the snout, and with a black spot im- 
mediately behind the dorsal fin. Caudal fin emarginate, with rounded 
lobes. Second anal spine more than half the length of the head; dor- 
sal spines high; ventrals long; pectorals moderate. Depth 2; D. XIII, 
12; A. II, 12; scales 2-28-); ceca 2. West Indies, north to Southera 
Florida. 


( Heliases insolatus Cuv. & Val. v, 494: Heliastes insolatus Giinther, iv, 61.) 


Famity XCVIIT—EPHIPPIDA. 
(The Angel-fishes.) 


Body compressed, usually greatly elevated, the anterior profile steep. 
Scales moderate or small, ctenoid, densely covering the soft parts of the 
vertical fins; lateral line present, following the curve of the back. Mouth 
small, terminal, horizontal; premaxillaries protractile; maxillary short, 
without supplemental bone, partly slipping under the preorbital ; jaws 
with bands of slender, pointed, movable, brush-like teeth; preopercle 
usually very finely serrated; gill:membranes broadly attached to the 
isthmus, the openings restricted to the sides; branchiostegals 6 or 7; 
pyloric ceca few; gill-rakers very short; pseudobranchiz present. Dor- 
sal fins 2, somewhat connected; the first of 8 to 11 spines, which are 
depressible in a greove; soft dorsal and anal fins anteriorly high, their 
bases thickened by the scales; anal spines 3 or 4, short; caudal fin 
truncate or nearly so; pectorals short; ventrals long, thoracic, I, 5; 
air-bladder large, commonly bifureate in front, and with two slend, 
horns behind. As here understood, a group of 4 genera and about 10 


a 


97. EPHIPPID®—CH.TODIPTERUS. Gils 


species, closely related to the Chetodonts, but said to show important 
(lifferences in the skeleton. Fishes mostly of large size, in warm seas, 
sometimes entering rivers. 

(Squamipinnes part; genera Scatophagus, Ephippus, and Drepane, Giinther, 11, 57-65.) 
a. Anal spines 3; dorsal spines 8 or 9, the third prolonged’ protile very steep; scales 


STEN egy ae Ba ashe Cpe cicio nae Sele cy nee Senet CHLETODIPTERUS, 327. 


327.—CH A TODIPTERUS Lacépéde. 
(Parephippus Gill.) 
(Lacépéde, Hist. Nat. Poiss. iv, 503, 1802: type Chetodon plumicri Bloch= Cheatodon 
Jaber Brouss. ) 

Body much elevated and compressed, its outline nearly orbicular, the 
anterior profile nearly vertical. Scales small, 55-70 in the course of the 
lateral line. Jaws about equal; no teeth on vomer or palatines; teeth 
on jaws slender, somewhat movable; preopercle finely serrulate. Bran- 
chiostegals 6. Dorsal fins 2, somewhat connected, the first of usually 
spives, the third of which is elongate; anal spines 2, small, the second 
the longest; ventral with a large accessory scale. Pyloric ceca 4-6. 
American, distinguished from the Asiatic genus Ephippus by the very 
much smaller scales. (za:todwy, Cheetodon; ors, two; ztzpo, fin, the 
dorsal being divided.) 


962. €. faber (Brouss.) J. & G.—Angel-fish; Porgee. 

Grayish; a dusky band across the eye to the throat; a second similar 
band, broader, beginning in front of the dorsal and extending across the 
base of the pectoral to the belly; a third band, narrower, extending to 
the middle of the sides, from the base of the fourth and fifth dorsal 
spines; a fourth broader band from the last dorsal spine to the anal 
spines, the remaining bands alternately short and long; all of these 
bands growing obscure and disappearing with age; ventrals black. 
Vertical fins low in the young, faleate in the adult. Third dorsal 
Spine nearly as long as from eye to edge of preopercle, its membrane 
blackish; chin with a row of pores; preorbital nearly as wide as eye; 
pectoral considerably shorter than ventral, the first soft ray of the latter 
filamentous. Head 3-34; depth 14. D. VIII-I, 20; A. ILI, 18; Lat. 
1. 60; coeca 4-6. L. 2 feet. Wari seas; north to San Diego and New 
York; abundant on our South Atlantic coast; an excellent food-fish. 
Very large specimens, which we suppose to be old individuals, but which 
may possibly be a distinet species (Ephippus gigas Cuv.), have the ocei- 
pital crest and anterior interheemals developed in thiek bony masses. 


(Chetodon faber Broussonet, Ichth. Deeas. 1, v, t. 4, 1782: Chetodon faber Gmmel. Syst. 
Nat. i, 1263, 1789: Zeus quadratus Gmel, 1. c, 1225; Giinther, ii, 6L: Lphippus gigas Cuvier, 
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Regne Anim.: Lphippus gigas Giinther, 11, 61: Ephippus gigas Holbrook, Ich. S. Car., 
107: Ephippus faber Holbrook, 1. ¢. 110: Ephippus zonatus Girard, U. 8. Pac. R. R. 
Sury. 110, from San Diego.) 


Famity XCVIIIL—CHATODONTID 4. 
(The Chetodonts.) 


Body strongly compressed, elevated, suborbicular in cutline, covered 
with moderate-sized or small scales, which are finely ciliated or nearly 
smooth; lateral line present, concurrent with the back, not extending on 
the caudal fin; mouth small, protractile, terminal; maxillary very short; 
teeth slender or setiform, often extremely long, in narrow bands in the 
jaws; no teeth on vomer or palatines; no canines, molars, or incisors; 
eyes lateral, of moderate size; branchiostegals 6 or 7; pseudobranchiz 
very large; air-bladder present. Gill-membranes more or less attached 
to the isthmus; gill-rakers very small. Dorsal tin single, continuous, its 
rays sometimes filamentous, its soft part as well as the soft part of the 
anal densely covered with small scales; anal similar to the soft dorsal 
with 3 or 4spines; ventrals thoracic, 1,5. Carnivorous fishes of the tropi- 
cal seas, noted for their singular forms and bright colors. Genera 5 or 
more; species about i70, most of them belonging to Chetodon and Po- 
macanthus. (Squamipinnes part, Giinther, ii, 1-57.) 


a. Preoperculum without spine at its angle...-....--2.------.---<% CHAETODON, 328. 
aa. Preoperculum with a strong spine at its angle. -.-....--.-.-. POMACANTUUS, 329. 


328.—CHE A TODON Linnexus. 
(Sarothrodus Gill: Tetragonoptrus Bleeker.) 


(Linnzeus, Systema Natur, x, 1758: type Chetodon capistratus L.) 

Body short, deep, very strongly compressed, especially above and 
behind; head small, compressed, almost everywhere scaly; mouth very 
small, terminal, the jaws provided with long, slender, flexible, bristle- 
like teeth; preoperculum entire or nearly so, without spine. Dorsal fin 
single, continuous, not notched, the spinous part longer than the soft 
part, of about 13 spines; last rays of soft dorsal usually rapidly short- 
ened; caudal peduncle short, the caudal fin fan-shaped; anal similar to 
. soft dorsal, preceded by 3 or 4 strong spines. Body covered with rather 
large ctenoid scales, somewhat irregular in their arrangement; the 
lateral line curved, high, parallel with the back. Gill-openings rather 
narrow, the membranes narrowly joined to the isthmus; branchiostegals 
6. A very large genus of singular-looking fishes, abounding in the 
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tropical seas; most of them have the body crossed by transverse black 
bars. (yar, bristle; cda», tooth.) 
963. €. maculocimetus (Gill) J. & G. 

Olivaceous, darker above; a dark-brown band from beginning of dor- 
sal fin obliquely forwards through eye and across the cheeks; a second 
bar beginning in a blotch on soft dorsal, runs vertically across the body. 
Body suborbicular, closely compressed; profile steep, concave, the short 
snout projecting; mouth very small, maxillary not reaching the vertical 
from the anterior nostril; caudal peduncle very short ; lateral line, begin- 
ning at upper angle of opercle, renning obliquely upwards to opposite 
the base of soft dorsal and then decurved, ending opposite extremity 
of soft dorsal. Head 22in length; depth 13. D. XII, 19; A. III, 17. 
Atlantic coast, rare. 


(Sarothrodus maculocinctus Gil!, Proc. Acad. Nat. Sci. Phila. 1851, 99.) 


329.—POMACANTAUS Lacépede. 
(Chetodon, Holacanthus, and Acanthochatodon Bleeker.) 
(Lacépéde, Hist. Nat. Poiss. iv, 517, 1802: type Cheetodon arcuatus L.) 

This genus diifers from Ohcetodon chiefly in the presence of a strong 
spine at the angle of the preopercle. Body much compressed and ele- 
vated; dorsal fin entirely scaly, with 8-15 spines; the anal with 3; 
scales moderate or small; branchiostegals 6; air-bladder with 2 poste- 
rior horns; pyloric coeca numerous. Species numerous in the tropical 
seas. Many of them are brilliantly colored. (zy, operculum; dzav0a, 
spine.) 


a. Dorsal spines 12 to 15. (Holacanthus* Lac.) 


964. P. ciliaris (Linn.) J. & G..—Angel-fish; Isabelita. 

Brownish olive, each scale with a crescent-shaped mark of lighter; 
nape with a dark-brown spot ocellated with blue; chin, base of pectoral, 
borders and spines of opercle and preopercle bright cobalt blue; fins 
with blue and yellow. Body oblong, compressed and elevated; mouth 
small; seales ciliate; soft dorsal and anal with the anterior rays pro- 
duced in long streamers. Head 4 in length; depth about 2. D. XIV, 
20; A. ILI, 20; scales 8-50-30. West Indies, occasional on our South 
Atlantic coast. 


(Chatodon ciliaris Linn. Syst. Nat.: Holacanthus ciliaris Lacépeéde, Hist. Nat. Poiss. 
iv, 527, 1802: Holacanthus ciliaris Giinther, ii, 46: Holacanthus ciliaris Goode, Bull. U. 
S. Nat. Mus. v, 43.) 





*Lacépede, Hist. Nat. Poiss. iv, 525: type Chatodon tricolor Bloch. (dA0s, complete; 
anavicd, spine.) 
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aa. Dorsal spines 8 to 11. (Pomacanthus),. 


$65. P. arcuatus (L.) Lac. 


Dark brown, anteriorly plain; lower jaw pale; each scale with adark 
spot and a whitish edge; young with yellowish vertical bands, some- 
times spotted with black; base of pectorals sometimes yellow. Scales 
on body small, firm; large and small ones irregularly mixed. Head with 
shagreen, formed of rudimentary scales. Dorsal and anal extremely 
faleate, the anterior soft rays two-thirds the length of the body in the 
adult; dorsal spines very low; last anal spine long. Mouth small; 
gill-rakers short; gill-membranes very slightly joined to the isthmus 
mesially. D. IX, 30; A. IIL, 24; Lat. 1. 80-100; ececa 15; vert. 10+ 
14. West Indies, north to Garden Key, Florida. 


(Chetodon arcuatus Li. Syst. Nat.: Pomacanthus paru, cingulatus, quinquecinctus, and 
arcuatus Cuy. & Val. vil, 202-211: Pomacanthus paru Giinther, iii, 55.) 


Famiry XCIX—ACANTHURID A> 


(The Surgeons.) 


Body oblong, compressed and usually elevated, covered with very 
small scales; lateral line continuous. Tail armed with one or more 
movable spines or bony plates. Eye lateral, high up; preorbital very 
narrow and deep. Nostrils double. Mouth small, low; each jaw with 
a single series of incisor-like teeth; vomer and palatines toothless; pre- 
maxillaries somewhat movable, but not protractile; maxillary short; 
vill-rakers obsolete; pseudobranchie large; gills 4, a slit behind the 
fourth; gill-membranes attached to the isthmus, the openings thus re- 
stricted to the sides. A single dorsal fin, with strong spines, the spi- 
nous part of the fin about as long as the soft part; anal fin similar, 
shorter; ventral fins present, thoracic, mostly I, 5 (never I, 4, I, as in 
Teuthidide). Pelvic bone long, evident through the skin, as in Balistide, 
with which group the Acanthuridw have numerous affinities. Pyloric 
soca rather few. Air-bladder large. Herbivorous fishes of the tropica: 
seas; genera 5 or more; species nearly 50, most of them belonging to 
Acanthurus. 

(Acronuride Giinther, ii, 356.) 

a. Tail with a movable lancet-like spine on each side; incisors serrate. 


ACANTHURUS, 330. 


*Called Teuthidid@ in the key on page 78. 


\ 
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330.—ACANTHUSUWS Bloch & Schneider. 
(Acronurus Gthr.; young.) 

(Forskal; Bloch & Schneider, Ichthyol. 1801, 211: type Chatodon chirurgus Bloch.) 

Body ovate-oblong, compressed, covered with minute ctenoid scales. 
Mouth rather small, with broad lobate or serrate incisors, which are 
sometimes movable. A movable spine in a groove on each side of tail. 
One dorsal fin, low and long, with 7-9 (sometimes fewer) spines; usually 
a procumbent spine before the dorsal; anal with 2 or 3 spines. Ven- 
tral rays I, 5. Caudal emarginate. Gill openings moderate, oblique, 
separated by a broad isthmus; operculum very short; preopercle ob- 
lique, with entire edge. Branchiostegals 5. Intestinal canal elongate. 
Vertebree 94 13. (dzav0a, spine; cupa, tail.) 


966 A. chirurgus Bl. & Schn.—Surgeon-fish ; Doctor-fish. 

Brownish; opercle with a black margin; sometimes a whitish band 
across tail at base of caudal; sides with dark transverse bands; vertical 
fins with oblique, parallel, dark streaks. Body oblong, compressed, 
and not greatly elevated; profile little convex, somewhat undulated. 
Vertical fins high; caudal moderately emarginate. Head 34 in length; 
depth 2. D. 1X, 20; A. ILI, 23. West Indies; occasional northward. 

(Bloch & Schneider, 214; Giinther, iii, 329, in part; Poey, Anales Soc. Hist. Nat. 
Espagn. 1880, 245.) 

267. A. caerulems Bloch & Schneider.—Blue Surgeon; Barbero. 

Deep bluish brown, with undulating pale blue longitudinal lines, 
especially on the dorsal and anal fins, where they become straight and 
oblique. Upper profile of snout slightly concave. Caudal fin more or 
less deeply forked, the lobes bordered with pale in the adult; caudal 
spine glassy, amber-colored; opercles striate. Body very deep. Depth 
Idinlength. D. TX, 23; A. 111,25. West Indies; occasional northward. 

(Bloch & Schneider, 1801, 214; Poey, Anal. Soc. Hist. Nat. Espagn. 1880, 244: Acan- 
thurus nigricans Goode, Bull. U. 8. Nat. Mus. v, 42 (not of L.): Acanthurus ceruleus 
Giinther, iii, 526.) 


Famity C.—TRACHYPTERID. 
(The IKing-of-the-Herrings.) 
Body elongate, strongly compressed, naked, the skin smooth or 
' ‘ 9 Oe I 9 9 
prickly. Lateral line present. Head short, the mouth rather small, 
terminal, with feeble teeth; premaxillaries protractile; operc!es un- 


armed. Eye large, lateral. Branchiostegals 6. Gill-:membranes sepa- 
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rate, free from the isthmus; gills 4, a slit behind the fourth. Pseudo- 
branchiz well developed, in a pouch formed by a fold of the mucous 
membrane. Dorsal fin single, extending from the head to the tail, its 
rays all technically spinous, being neither articulated nor branched, 
but all very soft, flexible, and fragile; anal fin wanting; pectorals 
short; ventrals thoracic, the rays elongate, often less than I, 5 in nuin- 
ber; caudal fin either rudimentary or else divided into two parts, the 
upper and larger fan-shaped, directed obliquely upward from the slen- 
der tip of the tail. Bones very soft, the muscles little coherent. Py- 
lorie coeca very numerous. Vertebre in large number. Deep-sea fishes, 
often of large size, found in most warm seas. Their extreme fragility 
renders them rare in collections, and the species are little known. 
Genera 3; species about 15. They have no intimate relation with any 
other of our families. 
(Trachypteride Giinther, iii, 300-311. ) 


a. Ventral fins well developed; caudal present, not in the line of the axis of the 
DOC yes ere eee ee ee eet east eee etaiaieietateralaic TRACHYPTERUS, 331. 


331.—TRACHYPTERUS Gouan. 


King-of-the-Herrings. 
(Gouan, Hist. Poiss. 1770, 104: type Cepola trachyptera Gmel.) 

This genus is characterized by the well-developed ventral fins, com- 
posed of 4-6 branched rays each, and by the presence of a long fan- 
shaped caudal fin extending obliquely upward and backward from the 
end of the long and slender tail; lower lobe of the fin little developed; 
the anterior rays of the dorsal fin are usually elevated, and separated 
by a notch from the rest of the fin; the fin rays and the lateral line 
are often armed with prickles. Deep-sea fishes of large size. (tpazus, 


rough; zzepoy, fin.) 


968. BW. altivelis Kner.—Wing-of-the-Salmon. 

Bright silvery, with three large round black spots below the dorsal 
fin; a fourth near the abdominal edge, a little below the first of the 
back. Anterior rays of the dorsal fin elevated; the longest rays of the 
posterior part of the dorsal nearly as deep as the body; dorsal rays 
rough, a small spine at the base of each of them; caudal fin with the 
erect lobe well developed, its outer rays longer and stronger than the 
intermediate rays; rays of the lower lobe short; skin prickly, the lat- 
eral line armed with small bony shields, each provided with a spine. 
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Head 7; depth 7. D. 7,169 to 190; C. 6-5; P. 11; V.7. (Gunther.) 
Described from Valparaiso, Chili. A young specimen examined by us 
from Santa Cruz, Cal., agrees in essential respects, except that the skin 
i, entirely smooth. The prickles are perhaps acquired with age, other- 
wise ours may be a diiferent species. Two specimens of Trachypterus 
have also been taken in Puget Sound, but they have not been preserved. 


(Kner. Wien. Sitzungsber, xxxiv, 437, 1859, taf. 1; Gunther, iii, 303.) 


Famitry CL—ICOSTEID,. 


(The Ronquils.) 


Body oblong, compressed, naked or covered with- small ctenoid or 
eycloid scales. Head moderate, not externally bony, the opercles un- 
armed. Mouth moderate, terminal; premaxillary protractile or not; 
maxillary moderate, without supplemental bone. Teeth small, in bands 
or in single series; vomer and palatines with or without teeth. No bar- 
bels. Lower pharyngeals separate. Branchiostegals 6 or 7. Gill-open- 
ings wide, the membranes free from the isthmus; gills 4, a slit behind the 
fourth; gill-rakers slender. Pseudobranchiz large. Pyloric ceca few. 
Air-bladder present. Lateral line present. Dorsal fin very long, con- 
tinuous, without distinct spines; anal long, without spines; caudal fin 
convex; ventral fins thoracic or subjugular, separate, but very close 
together, I, 4, or I, 5; pectorals rounded, sometimes fleshy at base. 
Vent normal, without papilla. Skeleton more or less soft and cartila- 
ginous. This group, as at present constituted, is composed of three 
very diverse genera, each of a single species, inhabiting the deeper 
waters of the North Pacific. It is probably most nearly related to the 
Malacanthide, from which it is distinguished by the presence of pyloric 
coca and by the non-labroid dentition. 
(costeide Jordan & Gilbert, Proc. U. 8. Nat. Mus. 1880, 506.) 
a. Body naked, lateral line and fin rays beset with groups of spinules; skeleton not 
ossified. (Icosteinaw.) 
b. Air-bladder present; teeth in jaws only, in single series, very slender; ventrals 
thoracic, 1/4;\caudal pedunele slender: .--- -.....-+-- .---<- ICOSTEUS, 332. 
aa. Body covered with small scales; no spinules; air-bladder wanting or rudimentary ; 
ventrals 1, 5. 
c. Skeleton imperfectly ossified; lateral line median. (Jcichthyina.) 
d. Teeth in a single series, minute, in jaws only; ventrals thoracic; candal pe- 
dunn Glovslon dr sacm eerste ofa en aioe saa swicinwsjce wees scce ICLCHTHYS, 333. 
ce. Skeleton ossified; lateral line near the back. (Bathymasterine. ) 
e. Teeth in bands, rather strong, on jaws, vomer, palatines, and pharyngeals; 
ventrals subjugular; caudal peduncle not slender. ....BATHYMASTER, S34, 
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332.—ICOSTEWS Lockington. 


(Lockington, Proc. U.S. Nat. Mus. ii, 63, 1880: type Icosteus eniqgmaticus Lockington. ) 

Body oblong, much compressed throughout, the head thicker than 
any part of the body. Dorsal outline rising rapidly to the origin of the 
dorsal fin, thence more regularly curved; the region at the base of the 
dorsal and anal strongly compressed; caudal peduncle slender, widened 
at the base of the-fin. Mouth iarge, horizontal; maxillary narrow, 
reaching to beyond middle of eye. Teeth in jaws in one row, slender, 
sharp, closely and regulariy set, those in the lower jaw largest; no teeth 
on vomer, palatines, or pharyngeals. Gill-rakers flexible, few; gill-mem- 
branes separate, free from the isthmus. Branchiostegals 6. Pseudo- 
branchie well developed. Lateral line conspicuous, continuous, de- 
curved, groups of small spines present along its entire length. No 
scales anywhere on body or fins. Fins rough, with small spinules; a 
series along each ray, dividing as the ray branches; dorsal fin com- 
mencing above the axil of the pectoral, composed of 50-60 rays, which 
are all soft and flexible, some of the anterior unbranched; the fin low 
in front, increasing in height behind; none of the rays more than once 
forked; anal shorter than the dorsal, similar to it, of 35-40 rays; some 
of the anterior apparently undivided; caudal fin elongate, fan-shaped, 
the middle rays produced; accessory rays numerous, procurrent; pec- 
torals with a fleshy base, fan-shaped, the middle rays longest; ventrals 
thoracic, inserted just behind the pectorals, narrow, consisting of 1 
short subspinous ray and 4 long soft rays. Air-bladder large. Ver- 
tebree numerous, the vertebral column extremely flexible and soft. 
Cranial bones tolerably firm; bones of the face and opercles very flex- 
ible. Deep-sea fishes, from the Pacific. (<:zw, to yield, submit; oozeoy, 


bone—the “entire body being characterized by a want of firmness, as 





it can be doubled up as readily as a piece of soft, thick rag.”) 


965. I. enigimaticus Lockington. 

Pellucid yellowish or brownish, with purplish spots and blotches of 
irregular form; the spots largest above, most numerous along the lat- 
eral line; fleshy bases of caudal and pectorals spotted; throat and gill- 
membranes with dark punctulations; fins dusky, obscurely blotched. 
Longest ray of dorsal nearly reaching base of middle caudal rays. Eye 
6 in head, scarcely half the length of the snout or the width of the in- 
terorbital space; diameter of caudal peduncle about 54 in greatest 


depth. Head 4; depth 3. D. 52-55; A. 37-40; V. 1, 4; Lat. 1. 110-120 
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(groups of spines). L. about 12inches. Pacific coast of United States; 
three specimens known, from deep water. 
(Lockington, Proc. U. 8. Nat. Mus. ii, 63, 1880.) 


333.—ACECHM PEEWS Jordan & Gilbert. 

(Jordan & Gilbert, Proc. U. S. Nat. Mus. 1880, 305: type Icichthys lockingtoni J. & G.) 

Body elongate, not elevated, not compressed at the bases of the ver- 
tical fins. Head moderate. Eyes lateral. Mouth terminal, little ob- 
lique, with small, sharp teeth in one series, in the jaws only. Premax- 
illaries not protractile. Gill-membranes separate, free from isthmus; 
gill-rakers long. Pseudobranchiz present. Branchiostegals 7. Body 
covered with small eycloid scales. Lateral line continuous, unarmed. 
Bases of fins without spinules; dorsal and anal fins long and low, com- 
posed of soft rays only; pectorai fins moderate, their bases fleshy, as 
in Icosteus ; ventral fins small, thoracic, I, 5. Pyloric ceca about 6, 
large. Bones all very flexible, cartilaginous. Deep-sea fishes. (2, 
to yield or submit; ¢7@5s, fish—in allusion to the flexible skeleton.) 


970. I. lockimgtoma Jor. & Gilb. 

Plain brown, paler below, somewhat punctulate. Body oblong, some- 
what compressed, the caudal peduncle rather slender. Head moderate, 
compressed, with vertical cheeks, rather broad and slightly convex above, 
the snout abruptly descending. Mouth moderate, little oblique, the slen- 
der maxillary scarcely widened at the tip, extending to beyond front of 
pupil; anterior edge of the premaxillary on the level of lower rim of 
eye; lips thin; premaxillary tapering backward, not forming the whole 
margin of the upper jaw; maxillary behind slipping entirely under the 
membranous edge of the preorbital; preorbital rather wide, with one or 
two series of rather large, thin, cyeloid scales (other scales on head, if 
any, now lost on the typical example); lower jaw prominent, projecting 
in front, included at the sides. Teeth in jaws only, minute, sharp, closely 
and evenly set, larger and less numerous than in Jcosteus enigmaticus. 
Eyes large, lateral, longer than snout, 4 in head. Cheeks rather wide; 
preopercle with a prominent crest, behind which are some radiating mu- 
cous cavities; the bone with a broad, prolonged, flexible, membranaceous 
edge, covered with radiating strive, each of which ends in a flexible point. 
Opercle and subopercle rather large, extremely thin, and each crossed 
by radiating strive. Branchiostegals 7. Gill-rakers long, slender, sharp, 
close-set, and moderately stiff, their length nearly three-fourths the diam- 
eter of the eye. Scales very smnall, soft, and smooth, covering the body 
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evenly, but becoming smaller below. Lateral line nearly straight, ap- 
parently continuous. Dorsal fin long and low, beginning nearly mid- 
way between the vent and the base of the ventrals; all the rays soft 
and articulated, and all except the first branched; first rays very low, 
the fin gradually rising posteriorly, the highest rays 3 in head, some- 
what scaly; anal fin similar, shorter, beginning slightly in front of the 
imiddle of the body and ending just in front of the last rays of the dor- 
sal; caudal broad, fan-shaped, on a slender peduncle; the accessory 
rays numerous and procurrent; base of pectorals a little below the axis 
of the body, their outline rounded; the fin short and small, shorter than 
head; ventrals short and sarall, thoracic, placed a little behind pec- 
torals, with 1 obsolete spine and 5 soft rays, one of which is slightly 
filamentous; the fin 3 in head; fin rays not beset with spinules. Vent 
normal, immediately in front of the anal, without papilla. Air-bladder 
wanting. Bones ell soft and flexible. The skin not thick and tough, as 
in Icosteus, but thin and sealed. Head 5; depth 4. D.40; A. 28; Lat. 
1.120. L.7S$ inches. Deep water off San Francisco, Cal.; one specimen 
known. 
(Jordan & Gilbert, Proc. U. 8. Nat. Mus. ii, 305, 1880.) 


334.-BATIIY MASTER Cope. 
(Cope, Proc. Amer. Phil. Soc. 1873: type Bathymaster signatus Cope.) 


Body rather elongate, moderately compressed, covered with small 
ctenoid scales. Head rather large, subconic. Eyes large. Mouth 
moderate, neatly horizontal, the lower jaw slightly projecting; lips 
full; premaxillary protractile, not extending to the angle of the 
mouth; maxillary without supplemental bone, not slipping under 
the narrow preorbital. Teeth moderate, in a cardiform band in each 
jaw, the outer somewhat enlarged; bands of teeth on vomer and 
palatines. No barbels. Branchiostegals 6. Gill-membranes scarcely 
connected, free from the isthmus; gill-rakers few, very short. Pseudo- 
branchiz large. Cheeks scaly; rest of head naked. Opercwar bones 
unarmed. Mucous pores numerous on top and sides of head. Lateral 
line conspicuous, placed high, not reaching the caudal fin, its scales a 
little enlarged. Dorsal fin long, continuous, moderately high; two 
or three of the foremost rays inarticulate, but no distinct spines; anal 
fin long, similar to the dorsal; caudal convex; pectorals rather broad, 
their bases extending obliquely downward and backward, their rays 


all branched; ventrais slightly in front of pectorals, I, 5, close together, 


— 
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the inner rays longest. Skeleton well ossified. Pyloric ceca few (2 or 
3). No anal papilla. North Pacific. (fadvsc, deep; pacz7p, a searcher.) 


O97. B. sigmatus Cope.—Nonquil. 

Olivaccous, tinged with brown; about 8 round, faint bluish blotches 
along the sae each surrounded by rings of yellow spots; a yellow 
ring around the eye and a yellow band along the cheek; fins translu- 
cent, the anal with a yellowish stripe and a bluish edging; dorsal red- 
dish or yellow, with a dusky blotch in front; ventrals dusky; larger 
specimens nearly uniformly dark. Eye large, about as long as snout, 
4 in head; its diameter much more than interocular space; maxillary 
extending to below front of pupil; cheeks closely scaly; rest of head 
entirely naked; a narrow, naked area in front of dorsal, bounded by 
rows of mucous pores; skull with large mucous cavities behind the 
eyes, which are translucent in life; scales of lateral line enlarged, twice 
as. far apart as the others. Dorsal fin inserted at a distance behind 
the occiput, less than the diameter of the eye; pectorals 3 the length 
of the head; fourth ray of ventrals longest; vent much nearer snovt 
than root of caudal; caudal vertebre about 33. Head 44; depth 63. 
I). 41; A. 33; V. 1,5; P. 18; Lat. 1.92 -+ 6 (tubes); scales in about 200 
transverse series. L. 12 inches. Alaska to Puget Sound, about rocks, 
in water of moderate depth. 

(Cope, Proc. Amer. Phil. Soc. Phila. 1873.) 


Famity CII (a) —LATILIDA.* 
(The Blanquillos.) 


Body more or less elongate, fusiform or compressed. Head subcon- 
ical, the profile usually convex; suborbital without bony stay; cranial 
bones not cavernous; opercular bones armed or not. Mouth moderate, 
terminal, usually little oblique; teeth rather strong; premaxillary usu- 
ally with a posterior canine; premaxillaries protractile; maxillary with- 
out supplemental bone, not slipping under the edge of the preorbital. 
Gills 4, a long slit behind the fourth. Pseudobranchiz well developed. 
Gill-membranes separate, or more or less united, often adherent to the 
isthmus. Lower pharyngeals separate. Scales small, ctenoid. Lateral 
line present, complete. Dorsal fin long and low, usually continuous, the 
spinous portion always much less developed than the soft portion, but 
never obsolete; anal fin very pe its spines pay feeble and few; 





*Called Tr eas in the key on page 78; see also family 102 (b), Techodontaan 
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caudal fin forked; tail diphycereal; ventrals thoracic or sub uzular, 
I, 5, usually close together; pectoral fins not very broad, the rays all 
branched. Vertebrée in increased number (35-50). Pylorie eeca few 
or none. Fishes of the temperate and tropical seas, many of them 
reaching a large size. Genera about 5; species about 10. 

(Trachinide, group Pinguipedina Giinther, ii, 251-254.) 
a. Dorsal fin continuous; body scaly; upper jaws usually with posterior canines. 

(Laiiline. ) 
b. Dorsal and anal with less than 20 soft rays each. 
ce. An adipose appendage at the nape; a fleshy prolongation on each side of the 


labial fold, extending backward, behind angle of the mouth. 
LOPHOLATILUS, 335. 


bb. Dorsal and anal fins each with more than 20 soft rays; no adipose appendage at 
UU e\ <P ol 2 cpa eam Ne re A eS ea Ree ee ot CAULOLATILUS, 336. 
335.-—LOPHOLATILWUS Goode & Bean. 


(Goode & Bean, Proc. U. 8. Nat. Mus. 1879, 205: type Lopholatilus chameleonticeps 
G. & B.) 

This genus differs from Caulolatilus and agrees with Latilus in the 
~ small number of dorsal and anal rays, and is distinguished from both 
by the presence of a large adipose appendage on the nape and by a 
fleshy prolongation upon each side of the labial fold, extending back- 
ward beyond the angle of the mouth. One species known. (dodos, 
crest; Latilus.) 


972. L. chamzleonticeps Goode & Bean.—Tile-fish. 

Coloration brilliant; head and body with numerous greenish-yellow 
spots; upper portion of body with a violaceous tint; lower parts whitish, 
with some areas of yellow; caudal rays striped with greenish-yellow, 
some of the stripes connected by cross-blotches; anal and ventral fins 
whitish; pectorals violet-tinted, with some yellow on posterior surfaces; 
Soft dorsal with an upper broad band of violaceous and a narrow basal 
portion of whitish; many rays each with a yellow stripe; anterior part 
of fin with some yellow spots. Maxillary reaching anterior margin of 
orbit; opercle and preopercle scaly, the latter finely denticulate; upper 
jaw with an outer series of stronger teeth, behind which is a band of vil- 
.liform teeth; lower jaw with a few large canines and an inner series of 
small conical teeth; vomer and palatines toothless. Head 3 in length; 
depth 34. D. VII, 15; A. II, 13; scales 8-93-30. (Goode & Bean.) 
Abundant in deep waters off the coast of Massachusetts; a fine large 
fish, which may become important as food. 

(Goode & Bean, P-oc. U. S. Nut. Mus. 1879, 205.) 


Cr 
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336.—CAULOLATILWS Gill. 
Blanquillos. 
(Dekaya* Cooper; preoccupied. ) 
(Caulolatilus Gill, Proc. Acad. Nat. Sci. Phila. 1862, 240; nomen nudum, defined in Proc. 
Acad. Nat. Sci. Phila. 1835, 66: type Latilus chrysops C. & V.) 

Body elongate, subfusiform, not strongly compressed, heavy forward, 
tapering to a rather slender caudal peduncle. Profile of head strongly 
arched. Mouth moderate, little oblique, the jaws nearly equal; lips 
thick; maxillary narrow, not slipping under preorbital; teeth in villi- 
form bands, preceded by a row of stronger acute teeth; hindmost teeth 
in each jaw canine-like, directed forward; posterior canines of upper 
jaw largest; no teeth on vomer or palatines; preopercle pectinate, the 
teeth nearly even; opercle with a blunt, flat spine. Eyes large, lateral. 
Gill-membranes slightly connected, forming a fold across the isthmus, 
with which they are narrowly joined. Branchiostegals 6. Gill-rakers 
short and stout. Nostrils double, round, close together. Scales small, 
firm, ctenoid. Lateral line continuous, concurrent with the back. Dor- 
sal with 7-9 slender, pointed, graduated spines, and 22-27 soft rays; 
anal similar to soft dorsal, with 1 or 2 small spines, and more than 20 
soft rays; caudal fin forked; ventral fins thoracic; no adipose append- 
age atthe nape. Large fishes of the warm seas. (zavios, stem; Latilus— 
i, @., many-rayed Latilus.) 

973. C. primceps (Jenyns) Gill.— White-fish; Yellow-tail. 

Olivaceous, with bluish reflections; brownish above, greenish below; 
fins light greenish olive, tinged with bluish and orange, the colors 
always pale; dorsal and anal greenish, with a bluish band near the 
tip; axil dusky. Flesh of the occiput becoming thick with age, as in 
Harpe. Eye large, about half the convex interorbital space, 44 in head. 
Maxillaries reaching front of eye. Teeth rather strong. Preopercle 
finely, evenly, and acutely serrate behind, nearly entire below; pre- 
opercle, interopercie, and preorbital naked; cheeks and opercles scaly; 
top of head scaled on the median line to between the eyes. Dorsal 
spines flexible; ventrals slightly behind the pectorals, the outer rays 
longest; caudal moderately forked, the upper lobe the longer; caudal 
peduncle short and slender, abruptly contracted; pectorals faleate, 
longer than caudal, * length of the head. Head 33; depth 4. D. IX- 


* Dekaya Cooper, Proce. Cal. Acad. Nat. Sci. 1864, 711: type Dekaya anomala Cooper; 
not Dekayia Milne-Edwards & Haime, 1851; a genus of corals. 


Bull. Nat. Mus. No. 16———40 
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24; A. IT, 23; scales 16-125-40. L.40 inches. Monterey, southward, 
abundant about the Santa Barbara Islands; a food-fish of considerable 
importance. 

(2? Latilus princeps Jenyns, Zool. Beagle, Fishes, 52 (‘from Galapagos Islands): De- 
kaya anomala Cooper, Proc. Cal. Acad. Nat. Sei. iii, 71, 1864: Caulolatilus anomalus, 
princeps, and affinis Gill, Proc. Acad. Nat. Sci. Phila. 1865, 68: Caulolatilus anomalus 
Streets, Bull. U. S. Nat. Mus. vii, 48, 1877: ? Latilus princeps Giinther, ii, 253.) 

974. C. chrysops (C. & V.) Gill.—Blanquillo. 

Reddish, marked with yellow; a yellow band below the eye and a 
dark axillary blotch. Body rather robust. Interorbital width half 
length of snout. Snout longer than maxillary. Eye small, 6 in length, 
of head in adult. Tins rather short; caudal slightly emarginate; pec- 
toral not reaching origin of anal, not one-fourth of total length. Head 
34; depth 34 in length. D. VII-25; A. I, 23; Lat. 1. 120; 1. transv. 48. 
(Goode & Bean.) Pensacola, Fla., and southward. 


(2? Latilus chrysops Cuv. & Val. ix, 496, 1833 (from Brazil): ? Latilus chrusops Ginther, 
ii, 253: ? Caulolatilus eyanops Poey, Rept. Fis. Nat. i, 312, 1867 (Cuba): Caulolatilus 
microps Goode & Bean, Proc. U. 8. Nat. Mus. i, 45, 1878. The characters ascribed to 
the latter species, being details of form only, may be due to age, as greater differences 
occur between young and old of C. princeps.) 


Famity CII (6).—TRICHODONTIDA, 


(The Sand-fishes.) 


Body rather elongate, moderately compressed, naked. Head short, 
flat on tep, the sides vertical. Eyes large, high up, but not superior. 
Mouth large, almost vertical; lower jaw projecting, its tip entering the 
profile; lips fringed; premaxillaries protractile; maxillary very broad, 
without supplemental bone, not slipping under the very narrow preor- 
bital. Teeth moderate, slender and sharp, but not setiform, in bands 
on jaws and vomer; palatines toothless; inner teeth of jaws depressible. 
Gill-rakers very short; gill-:membranes narrowly united, free from the 
isthmus. Branchiostegals 5. Gills 4, a slit behind the fourth. Preop- 
ercle with 5 prominent spines, the two upper directed strongly upward, 
the two lower downward, the middle one downward and backward; no 
barbels; opercle small, strongly striate, unarmed ; preorbital with spines; 
no suborbital stay. Lateral line obsolete. Dorsal fins separate, the first 
the larger, of numerous slender, low spines; anal fin elongate, without 
distinet spines, the rays of the anterior third of the fin much Shorter 
than the others; pectorals with a very broad, curved, preeurrent base; 
a broad lunate area between pectoral and gill-opening, nearly covered 
by the opercle; soft rays of dorsal, anal, and pectoral fins all simple; 
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ventrals close together, thoracic, but behind the pectorals, I, 5, the 
middle rays longest; caudal lunate, with many accessory rays, on a 
slender peduncle. Two species known, from the North Pacific. 


(Trachinide, genus Trichodon Giinther, ii, 250.) 


337.—TEICHODON Steller. 


(Steller; Cuvier, Regne Anim. ii, 1829: type Trachinus trichodon Tilesius. ) 


Characters of the genus included above. (0:4, hair; cdo», tooth.) 


975. VT. stelieri Cuy. & Val.—Sand-fish. 

Olivaceous silvery, the back darker, with short bars and reticula- 
tions of blackish, the latter chiefly on the head and nuchal region; be- 
low this a longitudinal narrow white stripe, and then a narrow black 
stripe, interrupted anteriorly, extending from the eye to the base of 
the caudal; spinous dorsal with 2 lengthwise bands of black; chin and 
snout black. Eye large, placed high, 3 in head; maxillary extending 
to beyond its middle; the premaxillary near the level of its upper edge; 
cheek quadrate, as deep as long. Pectorals reaching past vent, the 
lower rays rapidly shortened, the width of its base ? its length, two- 
’ thirds the length of the head; anterior rays of anal less than half the 
height of the posterior. Head 33; depth the same. D. XV-18; A. 9, 
19. LL. 12 inches. Coast of Alaska, south to San Francisco, burying 
itself in the sand near the shore; not rare northward. 


(Trachinus trichodon Tiles. Mém. Ac. Petersb. 1813, 466; Cuv. & Val. iii, 154; Giin- 
ther, ii, 251: Trichodon lineatus Ayres, Proc. Acad. Nat. Sci. Phila. 1860, 60.) 


Famity CIT. —URANOSCOPID&. 
(The Star Gazers.) 


Body more or less elongate, conic, terete or subcompressed, widest 
and usually deepest at the occiput. Scales small, smooth, adherent, 
arranged in very oblique series, rarely wanting. Lateral line feeble or 
obsolete. Head euboid, partly mailed above. Eyes small, anterior, on 
the top of the head. Mouth vertical, the mandible strong and promi- 
nent; lips more or less conspicuously fringed; teeth moderate, on the 
jaws, and usually on vomer and palatines also; premaxillaries protrac- 
tile; maxillary broad, without supplemental bone, not slipping under 
the preorbital. Gill-openings very wide, continued forwards; gill- 
membranes nearly separate, free from the isthmus. Branchiostegals 6. 
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Gills 3$, a small slit behind the last. Pseudobranchize present. No 
anal papilla. Dorsal fins 1 or 2, the spinous part very short, the soft 
part elongate; anal long; caudal not forked; pectoral fins with broad 
oblique bases, the lower rays rapidly shortened, most of them branched, 
ventral fins jugular, close together, I, 5, the spine very short, the inner- 
most rays the longest. <Air-bladder generally absent. Pyloric cceca 
in moderate number. Carnivorous fishes of singular appearance, living 
on the sea-bottoms in most warm regions. Genera 7; species about 20. 

( Trachinide, 


roup Uranoseopina Giinther, ii, 225-232.) 


o 
5 


a. Dorsal fins 2; head without spines; no tentacle in the mouth..ASTROSCOPUS, 333. 


338.—_-ASTROSCOPUS Brevoort. 
(Agnus Giinther: Upselonphorus Gill.) 


(Brevoort; Gill, Proc. Acad. Nat. Sci. Phila. 1260, 20: type Uranoscopus anoplos Cuvier.) 

Mouth large, the lower jaw without retractile tentacle within. Teeth 
narrow, in villiform bands, on jaws, vomer, and palatines; teeth of jaws 
depressible. Nostrils fringed; a curved furrow behind each eye, with 
its edges fringed. No spines about the head, the edges of the mem- 
brane bones covered by smooth skin; surface of the bones rugose; a 
broad plate on the occipital region, from the middle of which a Y- 
shaped projection extends forward, the tips of the fork being between 
the eyes; a trapezoidal space, covered by naked skin, bounded by the 
Y, the eye, the suborbitals and the occipital plate. Head scaleless; 
back and sides covered with close-set scales; belly mostly naked. 
Humeral spine obsolete; no spine before the ventrals. First dorsal 
small, of about 4 low, stout, pungent spines, connected by membrane 
to the second dorsal, which is rather high and long; pectorals and ven- 
trals large. American, distinguished from the Old World Uranoscopus 
chiefly by the unarmed head. (aezdov, star; ozoz¢w, to look.) 


976. A. y-greecumn (C. & V.) Gill. 

Dark brown above, paler below; upper parts densely covered with 
small rounded white spots, each surrounded by a black ring; lower 
jaw and labial fringes similarly spotted; spinous dorsal black, white 
posteriorly; soft dorsal with 2 black and 2 white stripes; caudal black, 
with 2 white longitudinal stripes, its upper and lower edges nar- 
rowly white; anal white at base and ‘tip, with a black median band; 
pectorals brown, with a black band below, the lower edge white, the 
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upper ray spotted; ventrals white. Width of pectorals less than half 
length of head, their length a ittle less than that of head; ventrals 
reaching three-tifths distance to vent. Scales small, evident, in very 
oblique series. J-shaped bone on top of head conspicuous, on each 
side of it a broad naked area, said to be the seat of electric powers. 
A ridge of skin along middle line of belly from ventrals to vent. 
Head 3; depth 3. D. IV-I, 13; A.12. L.12 inches. West Indies, 
occasional on our South Atlantic coast. 

( Uranoscopus y-grecum Cuy. & Val. iii, 308, 1829: Uranoscopus y-grecum Giinther, ii, 
229: Upselonphorus y-grecum Gill, Proc. Acad. Nat. Sci. Phila. 1861, 113; Bean, Proe. 
U.S. Nat. Mus. 1879, 58.) 

977. A. amopius (Cuv. & Val.) Brevoort. 

Brownish, everywhere covered with fine white spots; a dark lateral 
band on tie caudal peduncle, near which the spots are larger; caudal 
with lengthwise stripes of black and paie. Form and armature essen- 
tially as in A. y-grecum. Pectoral a little longer than ventral, one- 
fourth shorter than the head. Seales on back evident, but small, the 
belly and lower part of the sides naked. Head 24; depth 34. D. IV- 
13; A. 12; Lat.]. 113. Atlantic coast of United States; rare. 


( Uranoscopus anoplos Cuv. & Val. viii, 493 (young, said to be naked): Agnus anoplus 
Giinther, ii, 229: Astroscopus guttatus Abbott, Proc. Acad. Nat. Sci. Phila. 1860, 365; 
Bean, Proc. U. 8. Nat. Mus. 1879, 60.) 


Famity CIV.—GOBIIDA, 


(The Gobies.) 


Body oblong or elongate, naked or covered with ctenoid or eycloid 
scales. Dentition various, the teeth generally small; premaxillaries 
protractile; suborbital without bony stay. Skin of head continuous 
with covering of eyes. Opercles generally unarmed. Pseudobranchize 
present. Gills 4, a slit behind the fourth; gill-membranes united to the 
isthmus, the gill-openings thus restricted to the sides. No lateral line. 
Dorsal fins separate or connected, the spinous dorsal least developed, 
of 2-8 flexible spines, rarely wanting; anal usually without spine, sim- 
ilar to the soft dorsal; ventral fins close together, separate or fully united, 
each composed of a short spine and 5 soft rays, the inner rays longest; 
the ventral fins, when united, form a sucking-disk, a cross-fold of skin 
at their base forming a cup; caudal fin convex; anal papilla prominent. 
No pyloric coeea; usually no air-bladder. Carnivorous fishes, mostly of 
small size, living on the bottoms near the shores in warm regions. Some 
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inhabit fresh waters, and others live indiscriminately in either fresh or 
salt water. Genera 60-70; species nearly 400. 


(Godiide part; groups Gobiina, Amblyopina, and Trypauchenina Giinther, iii, 1-138.) 


*Ventrals separate; body scaly. (Wleotridine.) 
a. Vomerine teeth present; isthmus narrow, the gill-openings continued forward 


Wel wrens lhoci Sn SSE pa ete ees cae ane PHILYPNUS, 339. 
aa. YVomerine teeth wanting; isthmus broad. 
b. Seales small (60-100 in a lengthwise series); teeth fixed._..._- ELEoTRIs, 340. 


bb. Seales large (30-35 in a lengthwise series); outer teeth movable. 


DOoORMITATOR, 341. 
*~ Ventral fins united. 


c. Dorsal fins separate. (Gobiine.) 
d. Dorsal spines several. 
e. Body scaly. 
Jf. Seales ctenoid; dorsal spines 6; maxillary moderately developed, end- 
ing below the eye. 
h. Teeth in the upper jaw emarginate, in one series; teeth of lower jaw 


horizonballeseoe eee eee eh as eae erare EvortuHopus, 342. 
hh. Teeth all simple. 


i. Teeth in the upper jaw in one series; those below in a very narrow 
and asthe Soe ee oie cla eeeeatee EUCTENOGOBIUS, 343. 

ai. Teeth in several series in each jaw. 
j. Teeth of the outer series fixed, somewhat enlarged; body not 


oreatlyncloncatess seem ese reeneeeneerer ree GoBIus, 344. 
jj. Teeth of the outer series setaceous, movable; body extremely 
long and slender:2-- 2). ...... 2 222.)2245.. GOBIONELDUS, 345: 


Sf. Scales very small, cycloid. 
k. Maxillary inordinately developed, in the adult, reaching the 
gill-opening; dorsal spines 6 ....--...-. GILLICHTHYS, 346, 
kk. Maxillary moderately developed; dorsal spines 7 or 8. 
LEPIDOGOBIUS, 347. 


ee. Body naked; teeth in bands; no canines. .----....-.. GOBIOSOMA, 348. 

dd. Dorsal spines 2; body naked; eyes obsolete. --......TYPHLOGOBIUS, 319. 
ce. Dorsal fin continuous; scales minute or wanting. (Amblyopine.) 

l. Teeth in a single series. ........-.--.--.-.-TYNTLASTES, 350. 


339.—PHIOILWPNWS Cuvier & Valenciennes. 
(Lembus Giinther. ) 
(Cuy. & Val. Hist. Nat. Poiss, xi, 255, 1837: type Platycephalus dormitator Bloch & 
Schn.) 

Body elongate, terete anteriorly, compressed behind. Head elongate, 
depressed above. Mouth large; lower jaw longest. Teeth cardiform, on 
jaws and vomer; no teeth on palatines and tongue. Gill-openings con- 
tinued forward below, so that the isthmus is very narrow. Scales mod- 
erate, ctenoid, covering most of the head. Dorsal fins well separated, 
the first of 7 spines; ventrals separate. Largest of the Gobies, some of 
the species reaching a length of nearly 2 feet Tropical rivers and 
bays. (y¢Auzvos, slumber-loving.) 


i 
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978. P. dormitator (Bl. & Schn.) Cuy. & Val. 

Brownish, marbled with darker; sides of head with 2 brown stripes; 
fins rose-colored, with series of brown spots; two oblong brown spots 
on base of pectorals. Snout sharp; maxillary reaching to opposite 
middle of orbit. Vomerine teeth in a crescent-shaped band. Eye small, 
half width of interorbital space. Caudal peduncle very long and rather 
slender. Head 3 in length; depth about 54. D. VI-I, 9; A. I, 9; 
Lat. 1. 60. L. 1-2 feet. Texas and southward, entering the rivers. 

(Platycephalus dormitator Bl. & Schn. 60, 1801: Lleotris dormitatrix Giinther, iii, 119; 
Cuv. & Val. xii, 255.) 

340._ELEOTERIS Gronow. 
Tétards. 
(Gobiomorus and Gobiomoroides Lacépede. ) 
(Gronow; Bloch & Schneider, Syst. Ichth. 1801, 65: type Lleotris gyrinus Cuy. & Val.) 
30dy long and low, compressed behind. Head long, low, flattened 
above, without spines or crests, almost everywhere scaly. Mouth large, 
oblique, the lower jaw projecting. Teeth in jaws villiform, fixed; no 
teeth on vomer or palatines. Preopercle and branchiostegals unarmed. 
Eyes small, high, anterior; isthmus broad. Dorsal fins well apart, the 
first of about 7 flexible spines; ventrals separate. Scales small, eycloid, 
60-100 in a Iengitudinal series. Tropical seas, entering fresh waters. 


(7i26-, bewildered.) 


979. KE. gyrimus Cuv. & Val.—Tétard; Sleeper. 

Brownish; vertical fins, with brown dots; two darker stripes behind 
the orbit. Body elongate, moderately compressed, of nearly equal 
depth throughout. Caudal peduncle long and deep. Head rather broad 
and flattened above, its scales minute. Mouth large, very oblique; 
maxillary reaching beyond the vertical from centre of orbit. Eye small, 
half width of interorbital space. Head 35 in length; depth about 5. 
D. VI-1,8; A. I, 8; Lat. 1. about 60. Brackish waters, from Texas 
southward. 

(?Gobius pisonis Gmelin, Syst. Nat. 1788, 1205; Cuv. & Val. xii, 220; Giinther, iii, 
122.) 

341.—DOR MITA TOR Gill. 
(Gill, Proc. Acad. Nat. Sci. Phila. 1862, 240: type Eleotris gundlachi Poey.) 

Body oblong, the back broad and elevated; the head broad and deep. 
Mouth small, anterior; jaws subequal, each with a narrow band of slen- 
der teeth, those in the outer row movable; no teeth on vomer or pala- 
tines. Eyes moderate, lateral, wide apart. Head unarmed, almost 
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everywhere scaly. Seales large, ctenoid. Isthmus moderate; gill-cletts 
extended a little forward above; gill-rakers long. Pharyngeal teeth 
setaceous ; an external series broad, flexible, lamelliform. Dorsal spines 
flexible, usually 7; ventrals separate. Brackish waters in the tropics. 
(Latin, dormitator, one who sleeps.) 


980. D. limeatus Gill. 

Brownish-yellow, thickly punctulated with darker, with a dark line 
running along the midde of each row of scales, and with a dark ver- 
tical blotch on the scapular region; head apparently with 2 dark longi- 
tudinal bands; dorsal and anal fins with 2 rows of dark spots near the 
base, a fainter one beyond; all the fins with minute dark dots. Head 
33 in length; depth about 3$. Eye equal tosnout. D. VII-I, 10; A. 1, 
10; Lat.1.32. (G@ill.) Savannah, Ga.; probably identical with the next. 

(Gill, Proc. Acad. Nat. Sci. Phila. 1863, 271.) 

981. D. maculatus (Bloch.) Gill.—Sleeper. 

Dark brown, with lighter bluish spots; a faint dark stripe along sides; 
a large dark blue spot edged with black above base of pectorals, and 
a dark streak from eye to angle of mouth; two dark streaks on side of 
head; branchiostegal membrane blackish; dorsals barred with spots; 
anal dusky, barred with bluish, and with white margin; a dark bar on 
base of pectoral. Caudal a little shorter than head. Eye small, shorter 
than snout. Head 3tin length; depth about 3 (in the adult). D. VII-9; 
A.10; Lat. 1.33. L.12 inches. Rio Grande and southward to Guian: 
and Equador; very abundant in brackish waters. (Here described from 
specimens from Mazatlan.) 

(Sciana maculata Bloch, Ichth. taf. 299, f. 2: Elcotris mugiloides C. & V. xii, 265: 
Lleotris maculata Giinther, iii, 112: Lleotris sumnulentus Girard, U. 8. Mex. Bound. 
Surv. Ichth. 1859, 28: leotris somnolenta Giinther, ii, 557: Dormitator omocyancus 
Poey, Syn. Pisc. Cubens, 396.) 

342.—EVORTHODUS Gill. 
(Gill, Proc. Acad. Nat. Sei. Phila. 1859, 195: type Hvorthodus breviceps Gill.) 

Body elongate, covered with ctenoid scales of moderate size. Head 
thick, short. Isthmus moderate. Teeth in a single series, with the 
crown emarginate, those of the lower jaw horizontal; no canines. First 
dorsal of 6 spines; ventral fins united, not adherent to the belly. (<u, 
well; op0os, straight; 00005, tooth.) 


982. E. catulius (Gra.) Gill.* 


Olivaceous, with eross-blotches of darker. Body subfusiform. Head 





*We are informed by Professor Gill that this species, or a species supposed to be the 
same, is an Hvorthodus. The types are now lost. 
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not very blunt. Jaws even. Mouth somewhat oblique; maxillary ex- 
tending to opposite the pupil; isthmus very wide. Dorsals well sepa- 
rated, the second somewhat longer than the first; anal short, inserted 
behind front of second dorsal; ventrals not reaching to vent; pectorals 
broad and rounded, reaching vent; dorsal spines not filiform. Head 
34; depth about 4. D.VI-11; A.11; Lat.1.30. Saint Joseph’s Island, 
Tex. (Girard.) 

(Gobius catulus Girard, U. S. Mex. Bound. Surv. Ichth. 1859, 26.) 

343.-EUCTENOGOBIUS Gill. 

(Gill, Ann. Lye. Nat. Hist. N. Y. vii, 45, 1859: type Luctenogobius badius Gill.) 

This genus differs from Gobius in the dentition, the teeth being 
pointed, in a single series in the upper jaw and in a very narrow band 
in the lower. (25, well; zt=ts, comb; Gobius; from the ctenoid scales.) 


$383. E. lyricus (Grd.) J. & G. 

Brownish, obscurely barred with darker. Body oblong-elongate, 
tapering slightly from occiput to caudal peduncle. Head oblong, com- 
pressed. Snout very blunt; profile in front of eyes nearly vertical. 
Mouth moderate, nearly horizontal; maxillary reaching beyond middle 
of orbit. Teeth conical, rather strong, in two rows in front of lower 
jaw, in one on the side, and in one in the upper jaw. Fins all high; 
middle rays of spinous dorsal produced; caudal lanceolate; pectoral 
reaching beyond tips of ventrals, which reach the vent. Head 44 in 
length; depth about 44. D. VI-11; A. 11; Latl. 32. Rio Grande. 

(Gobius lyricus Girard, Proc. Acad. Nat. Sci. Phila. 1858, 169: Gobius lyricus Giinther, 


iii, 550.) 


344.—-GOBLUS Linneus. 
Gobies. 
(Artedi; Linneus, Syst. Nat.: type Gobius niger L.) 

Body oblong or elongate, compressed behind. Head oblong, more or 
less depressed. Eyes high, anterior, close together; opercles unarmed. 
Mouth moderate. Teeth on jaws only, conical, in several series, those in 
the outer row enlarged; no canines; isthmus broad. Scales moderate, 
ctenoid; cheeks usually naked; belly generally scaly. Dorsal usually 
with 6 spines; pectorals large; ventrals completely united, not adnate 
to the belly; caudal fin usually obtuse. Species very numerous. Our 
species are very little known, and some of them may not belong to this 
genus. (zwfds; Latin, Gobius or Gobio, aname applied to the gudgeon 
(Gobio fluviatilis) and to other small fishes; allied to Cobitis, chub, ete.) 


* Body entirely scaly. 
a, Upper rays of pectorals partly free, finely branched, silk-like. 
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984. G. soporator Cuyv. & Val. 

Dark brownish-olive, marbled with darker, and with lighter dots 
along the series of scales; fins all blackish, the dorsal and caudal more 
or less distinetly barred; a dark blotch on temporal region. Body 
rather stout. Eye rather large, slightly less than snout. Head rather 
broader than high. Mouth rather large; jaws equal; maxillary to mid- 
dle of eye. Cheeks naked; scales on nape much smailer than those on 
body; operele not longer than eye; distance of first dorsai from eye 
equals that of snout from preopercle; upper rays of pectoral silk-like, 
the fin not quite as long as caudal, shorter than head; ventrals not 
reaching the vent, their basal membranes very broad. Head 3; depth 
42, D. VL-I,9:; A. I, 8; Lat. 1.35; 1. trans. 13. Both coasts of Mex- 
ico; very abundant southward, north to Florida. 

(Cuv. & Val. xii, 56; Giinther, iii, 26.) 

985. G. carolinensis Gill. 

Blackish-brown, indistinctly marked with lighter; a darker spot at 
base of caudal; a few light spots on operculum; fins purplish. Head 
4! in total length (with caudal); depth about 5; caudal peduncle % of 
total length, its height + of the same; eye 4 in length of head; upper 
rays of pectorals silk-like; caudal + total length, as long as pectoral. 
D. VI-I,9; A.1I, 8; Lat. 1. 38; L. tr. 14; P.18. (Guill.) Charleston, 
8. C.; the type now destroyed; probably identical with G@. soporator. 

(Gill, Proc. Acad. Nat. Sci. Phila. 1863, 268.) 


986. G. sulosus Grd. 

Olivaceous, with transverse black spots on the back and longitudinal 
ones on the head. Snout subconical, the mouth very large, oblique, the 
lower jaw included; maxillary extending beyond the orbit. Eyes small, 
superior, their length 5 in head, twice the interocular space; isthmus 
moderate. Dorsals well separated, the first with some rays filiform; 
dorsal and anal barely reaching base of caudal; ventrals reaching 
vent; pectorals longer than ventrals; caudal rounded; scales mod- 
erate. Head nearly one-fourth the total length. D. VI-15; A. 10. 
Indianola, Tex. (Girard.) 

(Girard, U. S. Mex. Bound. Surv. Ichth. 1859, 26.) 

987. G. wiirdemaniai Grd. 

Appearance of Gobius lyricus. Reddish-brown, obscurely barred with 
dusky. Head larger; caudal shorter; ventrals shorter; anal lower; 
seales smaller than in G. lyricus; teeth very slender, much smaller 
than in @. lyricus. Third dorsal spine filamentous. D. VI-11; A. 12. 
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Brazos Santiago, Tex. (Girard.) Like the preceding, a dubious species, 
which may not belong to this genus. 

(Girard, U. S. Mex. Bound. Surv. Ichth. 1859, 25.) 
aa. Pectoral with its upper rays normai, simple, or nearly so; scales large. (Cory- 

phopterus * Gill.) 

988. G. glaucotraemura (Gill) J. & G. j 

Tawny, with a faint blue spot in the center of each scale, and with 6 
spots, each formed by aggregation of dark dots, cn the ridge of the 
back between the second dorsal spine and the axil of the soft dorsal 
‘fin; another row of simiiar but fainter spots runs from the scapular 
region, and a third row along the middle of the sides; head tawny, 
with dark spots and blue dots; a straight blue line across the cheeks; 
dorsal fins with faint blue spots. Body robust, compressed; head 
naked; mouth oblique, the lower jaw slightly projecting, the maxil 
laries extending to below pupil; teeth long, in many series, the outer 
curved; scales ctenoid, large. Pectoral fin with the upper rays little 
branched, not silk-like; cheeks scarcely tumid; caudal and pectoral 
longer than ventrals, about as long as head. Head 34; depth 44. D. 
VI-10; A.1,9; P.18; Lat. 1. 25; 1. transv. 7. L.14 inches. Coast of 
Washington Territory. (Gill.) The original type is now lost, and the 
species has not been rediscovered. 
(Coryphopterus glaucofranum Gill, Proc. Acad, Nat. Sci. Phila, 1863, 263.) 


345.—-GOBIONELLUS Girard. 
Emerald-fishes. 
(Smaragdus Poey.) 
(Girard, Proc. Acad. Nat. Sci. Phila. 1858, 168: type Gobius lanceolutus Bloch. ) 

Body extremely long and slender, the depth contained more than 
six times in the length to base of caudal. Scales small, etenoid. Head 
not depressed, obtuse-convex, scaly above; cheeks and opercles naked; 
no barbels. Teeth small, in narrow bands, those in the outer row in 
the lower jaw setaceous, movable, in the upper jaw somewhat larger, 
fixed; no canines; lower jaw thin and flat. Dorsal with 6 spines; soft 
dorsal and anal many-rayed; caudal lanceolate. ‘Base of the tongue 
tuberculate, and shining with bright blue and green reflections, like a 
a precious stone” (hence the names Smaragdus, Esmeralda, ete.). Ver- 
tebre elongate, 11+ 15. (A diminutive of Gobius.) 








*Gill, Proc. Acad. Nat. Sci. Phila. 1863, 262: type Coryphopterus glaucofranum Gill. 
(0 0p0uv7, summit; zrEepor, fin.) 
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989. &. oceamicus (Pall.) J. & G. 

Brownish, lighter below; a faint dusky streak along sides; a dark 
bar below eye; fins unicolor; pectorals dusky. Body much elongate, 
of equal depth throughout. Head short; profile very convex. Mouth 
large, oblique; jaws equal; maxillary reaching to below middle of orbit. 
Dorsal spines more or less elevated, filiform, usually higher than the 
soft rays; caudal from 4-4 of length of body; pec*oral slightly longer 
than head or than ventrals, none of its rays silk-like; basal membrane 
of ventrals well developed. Head 54-6 in length; depth about 74. D. 
VI-13; A. 14; Lat. 1. 60-70, the scales much smaller and crowded, an- 
teriorly. Coast of Texas to Guiana. 

(Gobius oceanicus Pallas, Spicilegia, vili, 4, 1769, after Gobius cauda longissima acumi- 
nata Gronow: Gobius lanceolatus Bloch. Fische Deutschl. ii, 12, pl. 38, f. 1, 1784: Gobius 
lanceolatus C. & V. xii, 114: Gobius bacalaus C. & V. xii, 119: Gobius lanceolatus Giin- 


ther, ili, 50: Gobionellus hastatus Girard, Proc. Acad. Nat. Sci. Phila, 1858, 169: Gobio- 
nellus hastatus Girard, U. S. Mex. Bound. Surv. 1859, 24.) \ 


316.—GILLICHTHWYS Cooper. 

(Cooper, Proc. Cal. Acad. Nat. Sci. 1863, 111: type Gillichthys mirabilis Cooper. ) 

| Body moderately elongate, compressed, covered with small, cycloid, 
imbedded scales; belly and head naked. HKyes small, almost superior. 
Gape wide, the maxillary in the adult inordinately developed, prolonged 
backward to the base of the pectorals; its posterior part a cartilaginous 
expansion, connected to an expansion of the skin of the lower jaw, 
thus forming a channel backward from the mouth, almost exactly as 
in the Blennioid genus Neoclinus and the Trachinoid genus Opisthog- 
nathus. Teeth small, even, in broad bands. Dorsal fins 2, the second 
high, the first of 6 very weak spines, none of which are exserted; cau- 
dal rounded; pectorals large; isthmus broad. Singular little fishes, 
in brackish waters, burrowing in the mud. 

(Dedicated to Theodore Gill.) 


990. G. mirabilis Cooper.—Mud-fish. 

Dull olive, very finely marbled with darker; sides of head and max- 
illary finely punctate; fins olive; belly and ventrals yellowish. Body 
rather stout, somewhat compressed. Eyes small, high, anterior; max- 
illary in the adult reaching past base of pectorals, proportionately 
smaller in the young; in the very young the bone is scarcely larger 
than in other Gobies. Scales very small, smooth; belly and head naked, 
showing prominent veinings; dorsal spines very weak. Head 31; depth 
44; maxillary, in adult, 3. D. VI-13; A. 1,10. IL. 6inches. Pacific 
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coast of United States, extremely abundant southward. It lives in 
shallow creeks and lagoons, where it fills the bottoms with holes and 


tunnels. 
(Cooper, Proc. Cal. Acad. Nat. Sci. 1863, 111.) 


347.—-LEPIDOGORBIWS Gill. 
( Cyclogobius Steindachner. ) 


(Gill, Ann. Lye. Nat. Hist. N. Y. 1859, 14: type Gobius gracilis Grd.) 
Seales small, cycloid; dorsal spines 7 or 8; otherwise essentially as 
in Gobius. Pacific Ocean. (Aexidos, scaly; Gobius.) 


a. Head scaly. (Lepidogobius. ) 


991. L. gracilis (Grd.) Gill. 

Very pale olive, with roundish blotches of rusty red on back and 
sides; vertical fins mottled with reddish; distal half of all fins and 
under side of head blackish, especially in the males. Body elongate, 
long and low, little compressed, covered with thin, smooth, half-im- 
bedded scales. Head scaly above and on cheeks and opercles; mouth 
oblique; jaws equal; maxillary extending to below middle of eye. 
Teeth in rather broad bands, the outer teeth enlarged, especially in 
upper jaw; outer teeth in lower jaw somewhat movable. Eyes large, 
placed high, the interocular space very narrow; opercle adnate to scapu- 
lar arch from upper edge of pectoral upward. Fins rather high, the 
dorsal spines slender, flexible and exserted at tip; pectorals short, not 
reaching so far as tips of ventrals; ventrals inserted slightly behind 
axil of pectorals; basal sheath of ventrals large. Head 4; depth 65. 
D. VII-18; A.15. L.5inches. Pacific coast of United States; com- 
mon northward, in rather deep water. 


(Gobius gracilis Girard, Proc. Acad. Nat. Sci. Phila. 1854, 134, not of Jenyns: Gobius 
lepidus Girard, U.S. Pac. R. R. Sury. Fish. 127: Gobius lepidus Giinther, iii, 78.) 


aa. Head naked. (Hucyclogobius* Gill.) 


992. L. mewhberryi (Grd.) Gill. 

Olivaceous, mottled with darker; spinous dorsal and anal tipped with 
dusky; second dorsal and caudal checkered; pectorals transparent; 
head with some dusky markings. Body short, chubby, little com- 


*Gill, Proc. Acad. Nat. Sci. Phila. 1862, 330: type Gobius newberryi Grd. ‘‘The 
genus Hucyclogobius is very distinct from Lepidogobius, differing especially in the 
robust, subfusiform body, the size and position of the eyes, wider forehead, shape of 
jaws, and especially the position of the ventral fins.” (Gill, Proc. Acad. Nat. Sci. 
Phila. 1863, 264.) (ev, well; xuxAos, eycloid; Gobius.) 
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pressed. Head large, rounded above, the snout broad. Mouth large, 
oblique, the lower jaw somewhat projecting; maxillary extending to 
considerably beyond the posterior margin of the small eye. Teeth 
rather strong, in narrow bands, the outer row larger; outer teeth of 
lower jaw somewhat movable. Opercle adnate to scapular arch from 
upper edge of pectoral upwards. Scales very small, cycloid. Head 
naked. Fins moderate; dorsal spines very slender, not filamentous, 
lower than the soft rays; caudal truncate, about as long as pectorals, 
and considerably shorter than head; ventrals inserted under lower an- 
terior edge of pectorals. Head 32; depth 44. D. VI[E-12; A.11; Lat. 
1. about 60. L. 2$ inches. Coast of California; rare. 


(Gobius newberrii Girard, Proc. Acad. Nat. Sci. Phila. 1856, 136: Gobius newberrit 
Giinther, iii, 72: Eucyclogobius newberrit Gill, Proc. Acad. Nat. Sci. Phila. 1563, 265.) 


348.—GOBIOSONIA Girard. 
(Girard, Proce. Acad. Nat. Sci. Phila. 1858, 169: type Gobius alepidotus Bloch & 
Schneider. ) 
This genus differs from Gobius mainly in the entire absence of scales. 
The teeth are in several series, the outer row enlarged, and there are 
no canines. Dorsal spines usually 7. (Gobius: copa, body.) 


993. G. alepidotanma (Bl. & Schn.) Girard. 

Olive brown, with 7 or 8 paler transverse bars; fins dark brown; 
caudal with 2 or 3 curved bars. Body elongate, little compressed. 
Head somewhat flattened above; month rather small; maxillary ex- 
tending nearly to opposite middle of orbit. Caudal fin pointed. Head 
34; depth about 54. D. VII-14; A.11. South Atlantic coast of United 
States. 

(Gobius alepidotus Bl. & Schn. 547, 1801; Giinther, iii, 85: Gobius boscii C. & V. xii, 
93.) 

994. G. molestum Girard. 

Dusky brown; fins with blackish streaks. Head large, depressed; 
snout rounded; jaws even; maxillary scarcely reaching pupil. Caudal 
fin rounded, shorter than head; anal shorter than second dorsal; ven- 
trals small, not reaching vent; pectorals broad, reaching beyond the 
ventrals; dorsals contiguous; isthmus very wide. Body short and 
chubby. Head 33; depth 44. D. VII-12; A. 12; P. 16. (Girard.) 
Coast of Texas; ascending streams, said to have been once taken at 
the Falls of the Ohio. 

(Girard, Proc. Acad. Nat. Sci. Phila. 1858, 169; Giinther, ili, 556.) 
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349.—TYW PHLOGOBIUS Steindachner. 
(Othonops Rosa Smith. ) 
(Steindachner, Ichth. Beitriige, viii, 142, 1879: type T. californiensis Steind. ) 

Body moderately elongate, compressed, covered with loose, smooth, 
naked skin. Head large, depressed, with tumid cheeks. Mouth large, 
the maxillary reaching to beyond the orbit; jaws equal, each with a 
narrow band of villiform teeth, the outer teeth slightly enlarged; lower 
jaw capable of little motion; snout rounded; no cirri. Eyes very small, 
imperfect, covered by skin. Fins low; first dorsal of 2 flexible spines; 
second dorsal moderate; anal very short; caudal rounded; ventral disk 
asin Gobius. Gill-openings rather narrow. One species known. (zvdddz, 
blind; Gobius.) 


995. 'T. califormiemsis Steind. 

Bright pellucid pink in life, the upper parts somewhat speckled; top 
of head with slight wrinkles of skin. Insertion of first dorsal midway 
between snout and base of caudal; insertion of anal opposite fifth ray 
of soft dorsal; pectorals as long as caudal, extending beyond ventrals 
to first dorsal; fin rays covered by loose skin. Eyes visible in life as 
small dark specks, disappearing in alcohol. Head 32; depth 5. D. 
II-11; A. 7; P.16. L. 3 inches. San Diego, Cal.; burrowing in sand 
among rocks. 

(Steindachner, Ichth. Beitr. viii, 142, 1879: Othonops eos Rosa Smith, Proc. U. 8. Nat. 
Mus. 1881, 19.) 

350.—TYNTLASTES Giinther. 
(Giinther, Proc. Zoé]. Soc. London, 1862, 194: type Amblyopus sagitta Giinther. ) 

Body elongate, compressed, covered with small, imbricate, cycloid 
scales. Head elongate, quadrangular. Mouth wide, oblique, the lower 
jaw projecting; teeth small, in single series, none on vomer or palatines. 
Eyes very smail, or rudimentary. Dorsal fin single, continuous, about 
6 of its anterior rays simple; caudal fin pointed, more or less joined to 
the dorsal and anal; ventral fins united. Air-bladder very small or 
absent. No pseudobranchie. Vertebre 11+ 20. Pacific Ocean. 


(cvytAaorys, a mud-dabbler.) 


996. TV. Sagitta Giinther. 

Grayish, sides and below silvery; an ovate gray spot before each 
dorsal ray; caudal gray. Body and head elongate, compressed, the 
length of the latter two-thirds the distance between the base of the 
ventral and the vent. Maxillary reaching to behind eye; teeth sub- 


640 CONTRIBUTIONS TO NORTH AMERICAN ICHTHYOLOGY—IV. 


horizontal, very small. Scales becoming larger posteriorly. Caudal 
arrow-shaped, about one-fourth length of rest of body; pectoral as long 
as ventral, half as long as head. Head 52 (7 in total with caudal); 
depth 92 (12 with caudal). D. VI, 21; A. I, 20. L. 945 inches. ‘Cali- 
fornia.” (Giinther.) 


(Amblyopus (Tyntlastes) sagitta Giinther, Proc. Zodl. Soc. Lond. 1862, 193.) 


‘ 


Faux CVOHiRiD Al 


(The Chiroids.) 


Cottoid fishes, with the body elongate, covered with small scales, 
which are either ctenoid or cycloid; head more or less conical, sealy, 
without armature above; preopercle sometimes armed; top of head 
without spinous ridges, but usually with dermal flaps; a bony stay 
across the cheeks from the suborbital. Mouth large or small, with 
teeth on jaws, and usually on vomer and palatines; teeth various. 
Gills 4, a considerable slit behind the fourth; gill-membranes free or 
variously attached. Branchiostegals 6 or 7. Pseudobranchiz present. 
Dorsal fin elongate, continuous or divided, the anterior half or more 
composed of spines; anal fin elongate, with or without spines; ventrals 
I, 5; some or all of the soft rays branched. Pyloric cceca few or many. 
Lateral line present; sometimes several lateral lines. Carnivorous 
fishes of the North Pacific. Genera, 8 or 9 known; species about 15. 

(Triglide, group Heterolepidina Giinther, ii, 90-95: genera Chirus, Ophiodon, Agram- 


mus, and Zaniolepis. ) z 


a. Lateral lines 4 or more on each side; anal spines obsolete; mouth moderate; jaws 
with an outer series of stronger teeth, but no canines. (Chirinw.) 
b. Gill-membranes broadly united, free from the isthmus; scales mostly ctenoid. 
HEXAGRAMMTS, 351. 
aa. Lateral line single on each side. 
d. Gill-membranes free from the isthmus; preopercle armed. 
e. Anal spines obsolete; scales cycloid; mouth large, with strong canines. 
COphiodontine) 2 [35-22 nese ceo eae eee ee ere eee OPHIODON, 352. 
ee. Anal spines 3, strong; scales ctenoid; mouth small, without canines. 





*The Chiride, Scorpenide, Cottida, Agonide, Triglide, Liparidida, and Cyclopteride 
from a closely-related series (Cataphracti), and are distinguished from all the other 
Acanthopteri by the presence of the suborbital stay. Different writers have widely 
separated some of the members of this group from the others, but the relations of 
each, especially of the Scorpenida, Agonide, and Liparidide, with the Cottide are so 
close that it is dificult to draw satisfactory boundary lines. 
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f. Gill-membranes scarcely united; spinous dorsal greatly elevated in front; 


scales very rough. (Zaniolepin@)......-...---..----- ZANIOLEPIS, 353. 
Sf. Gill-membranes broadly united; dorsal spines low, stiff; head pointed. 
COmplabtinGey arstcscer.s Oo ee ee aoe enol coe mide ae OXYLEBIUS, 354. 


dd. Gill-membranes united to the narrow icitomas, preopercle unarmed; anal 
spines weak or obsolete. 
g- Dorsal fins connected. (Agrammina.) 
h, Anal* comparatively short, its rays about 12; palatine teeth present. 
MYRIOLEPIS, 355. 
gg. Dorsal fins widely separated; body and head rather slender. (Anoplo- 
MOTE) ian ametatasasele eaice(osea sc oe one atee sealant ase ANOPLOR OMAR OOUs 


351.—HEXAGRADENMUSt Steller. 


Rock-trout. 
(Chirus Steller: Labrax Pallas: Acantholebius Gill: Chiropsis Girard. ) 


(Steller; Tilesius, Act. Acad. Petropol. iig,335, 1810: type Hexagrammus asper Steller.) 

Body oblong, somewhat compressed. Head subconical, blunt in 
profile. Mouth rather small, horizontal; jaws with bands of moderate- 
sized, conical teeth, the outer row enlarged; teeth on vomer, and usu- 
ally a small patch on the palatines; preopercle unarmed; a fringed 


* Anal rays about 20 in Agrammus schlegeli, a Japanese species. 
+The following species from the coast of Kamtschatka, related to Heragrammus, 
have been made the types of distinct genera. These genera may be valid, if the 
characters assigned are correct, which is donbtful: 


GRAMMATOPLEURUS Gill. 


(Gill, Proc. Acad. Nat. Sci. Phila. 1861, 166: type Labrax lagocephalus Pallas. 


Distinguished from Hexagrammus by the cycloid scales. (ypausun, line; tlevpor, 
side. ) 


G. lagocephalus (Pallas) Gill. 

Five lateral lines; mouth rather small; color golden-brown. D. XX-24; A. 22. 
Kurile Islands. 

(Labrax lagocephalus Pallas, Mém. Acad. Petersb. ii, 384, 1810: Chirus lagocephalus 
Giinther, ii, 92.) 


OCTOGRAMMUS Bleeker. 


(Bleeker, Versl. At. Amst. vi, 1370: type Labrax octogrammus Pallas = Octogrammus 
pallasi Bleeker. ) 

Distinguished from Hexragrammus by the union of the gill-membranes to the isth- 
mus(?). (oro, eight; ypaypn, line.) 

O. pallasi Bleeker. 

Olivaceous; back and sides spotted; belly yellow; pectorals hyaline; ventrals 
black at tip: four lateral lines; mouth moderate; scales strongly ectenoid; body 
elongate; dorsal deeply notched. ‘Flabella branchio stega divisa.” D, XIX; A. 
24. Kamtschatka and Aleutian Islands. 

(Labrax octogrammus Pallas, 1. c. 393: Chirus octogrammus Giinther, ii, 92; Bleeker, 
1. ¢.; = Hexagrammus decagrammus?) 


Bull. Nat. Mus. No. 16——41 
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supraorbital cirrus. Gill-membranes broadly connected, free from the 
isthmus; gill-rakers short, tubercle-like. Scales smatl, mostly ctenoid. 
Head more or less scaly, without spines. Lateral lines usually 5 on 
each side. Dorsal fin long, sometimes with a deep emargination be- 
tween the spines and the soft rays; dorsal spines slender, 19-22 in 
number; anal fin elongate, with a single rudimentary spine; rays of 
pectorals and anal exserted and almost simple; pectoral rounded, with 
broad, procurrent base, the rays thick; ventrals well developed, placed 
at a considerable distance behind the root of the pectorals; caudal sub- 
truncate. Branchiostegals 6. Pyloric coeca numerous (about 13). No 
air-bladder. Species of rather large size and bright coloration; abun- 
dant:in the North Pacific. (£2, six; ypapyy, line.) 


a. Dorsal fin continuous, or but slightly emarginate. (Pleurogrammus* Gill.) 


997. H. monopterygius (Pallas) J. & G. 

Dark olive above, yellowish below, the color of the back forming sev- 
eral broad cross-bars on the sides; fins dusky, nearly plain; the pec- 
toral with blackish margin; ventrals blackish. Body rather stout, little 
compressed. Mouth moderate, the maxillary extending to below the 
front of the large eye. Teeth in the jaws in bands, the outer series 
somewhat enlarged and recurved; teeth on vomer, and a few asperi- 
ties on the palatines. Supraoculdar cirri small. Cheeks partly naked; 
opercles well scaled; scales small, all rough. Five lateral lines, the 
fourth of these ceasing on the belly. Dorsal fin high and continuous; 
pectoral rather large; ventrals long, inserted behind the pectorals at 
a distance of twice the diameter of the eye. Head 44; depth 4. D. 
XXI-25; A. 24. Coast of Alaska; not rare. 

(Labrax monopterygius Pallas, Mém. Ac. Sci. Petersb. ii, 391, 1810, and in Zoogr. 
Rosso-Asiat. iii, 281: Chirus monopterygius Giinther, ii, 92.) 

998. Hi. ordimatus (Cope) J. & G. 

‘Dorsal fins not very elevated, continuous, but with a slight depres- 
sion at the point of union of the two; a dentate flap above each eye; 
lateral lines of pores 5, only three of which extend to the basis of the 
caudal fin, viz, the second, third, and fifth; the first extends to opposite 
the middle of the second dorsal; the fourth commences below and in 
front of the basis of the pectoral, and extends to a point a little behind 
that measured by the extremity of that fin; the inferior series of oppo- 
site sides converge and unite a little behind the basis of the ventrals 





*Gill, Proc. Aead. Nat. Sci. Phila. 1861, 166: type Labrac monopterygius Pallas. 
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into a single median line, which extends to the branchiostegal fold. 
Radii Br. VI; D. XIX-25; C. 17, the interspaces scaled; the margin 
nearly truncate; A. 26; V. I, 5; P. 18. Head scaled above and on 
sides, except on interoperculum and muzzle. Seales ctenoid, 13-94-54. 
The seales are elongate, and nearly truncate distally; on the sides they 
are in oblique series, but near the dorsal fin from 5-5 rows exhibit 
scales superposed vertically. General color pale-orange, with ill- 
defined blackish shade on the sides, and 7 quadrate-blackish spots at 
the base of the dorsal fin; below, bright yellow; dorsal and caudal fin 
yellowish at base, margins with a broad blackish band; 3 black spots 
on the middle of the first, and 4 on the middle of the second dorsal fin ; 
anal yellow, with 7 blackish blotches extending anteriorly across the 
rays; pectoral yellow, with brown spots on the rays and a black one at 
the base in front; eye with 5 blackish radii, diverging, two anteriorly, 
one upward and backward, one backward, and one downward and back- 
ward. Total length 14 inches; length of head entering it 4.33 times; 
depth of body 4 times in the same; eye 5 times in head, 1.66 times in 
muzzle, and 1.25 times in interorbital width.” Coast of Alaska. (Cope.) 

(Chirus ordinatus Cope, Proc. Amer. Phil. Soc. Phila. 1873.) 

aa Dorsal fin with the spines separated from the soft rays by a deep notch. (Hexra- 
grammus. ) 
b. Cheeks partly naked. 
c. Scales all strongly ctenoid. 
999. H. asper Steller. 

Light or dark greenish, much mottled with blackish, rusty-red, and 
light blue, the dark color in the form of fine marblings, the reddish in 
the form of broad washes, and the bluish as roundish spots; two light- 
bluish bands downward and forward from eye, separated by a black- 
edged brown area; a whitish streak and various reticulate markings 
on cheeks and opercles; pectorals and dorsal mottled with brown spots; 
a dark humeral spot, distinct in the young; lower fins black in the 
male, pale in the female; flesh often tinged with green. Form rather 
slender. Maxillary reaching past front of eye, about to pupil. No 
teeth on palatines. Scales all strongly ctenoid, except on sides of 
head; region about suborbital stay and lower part of the opercles 
naked or nearly so; lower part of cheeks scaled in varying degree, 
generally more naked in large examples. A lateral line from occiput 
close to dorsal fin, ceasing near middle of spinous dorsal; one from 
occiput along back to base of caudal; one from angle of opercle to 
middle of base of caudal; one from just below the pectoral fin, undu- 
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lating along the sides of the abdomen, ceasing in front of tips of ven- 
trals; one beginning on the median line of the breast, forking near 
the middle of the ventrals, the branches going straight to the lower 
part of the tail. Dorsal high, less deeply emarginate than in the fol- 
lowing species; the spines high; caudal slightly emarginate; supraoc- 
ular tentacles moderate, about as long as pupil; sexes not very dis- 
similar. Head 32; depth 44. D. XXII-I, 20; A. 23; Lat. 1. 110. 
Alaska, south to San Francisco and Japan; abundant. 


(Steller, MSS. Tilesius, Act. Acad. Petrop. ii, 340, 1810: Labrax hexagrammus Pallas, 
Zoogr. Rosso-Asiat. ili, 284, 1811: Chirus hexagrammus Giinther, ii, 91: Chiropsis nebu- 
losus Girard, U. S. Pac. R. R. Surv. Fish. 45, based on a specimen with some of the 
soft rays of the dorsal broken, resembling spines: Chirus nebulosus Giinther, ii, 93: 
Acantholebius nebulosus Gill, Proc. Acad. Nat. Sci. Phila. 1861, 166: Chirus trigrammus 
Cope, Proc. Amer. Phil. Soc. Phila. 1873: Hexagrammus scaber Bean, Proc. U.S. Nat. 
Mus. 1881, 154; based on very young specimens, showing a rudimentary additional 
lateral line along middie of side.) 


cc. Scales mostly cycloid posteriorly; dorsal very deeply emarginate. 


1000. HI. superciliosus (Pallas) J. & G. 

Blackish-green, varying to dark brown and cherry-red, the coloration 
and pattern extremely variable; sides usually with round pale spots, 
which are generally cherry-red, especially in the adult, but which are 
sometimes nearly white and often obsolete; belly mostly reddish; 
pectorals greenish or red, usually with 2 or 3 dusky crescent-shaped 
cross-bands at base, the outer portion often plum-color; fins mostly 
greenish or red, variegated; lower fins mostly dusky; flesh, and all 
membranes, livid green, especially in the adult; stomach and intes- 
tines of a livid green. Body rather robust. Orbital tentacle much 
larger than in other species, its length 3 the diameter of the eye. A 
few teeth on front of palatines. Skin covering suborbital stay naked; 
cheeks otherwise scaty. Scales ctenoid on body anteriorly, becoming 
nearly smooth behind and on head. Lateral lines 5; one on the middle 
line from the nape, forking, and extending on each side nearly to end 
of second dorsal; the second to the upper edge of the caudal; one to 
the middle line of the tail; one from throat to about middle of anal; 
and one on the middle line of the belly, forking behind the ventrals, 
and extending on each side to the tail. Dorsal deeply emarginate. 
Caudal truncate or slightly rounded; pectorals large. Sexes similar. 
Head 4; depth 3. D. XX-23; A. 22; Lat. 1. 107. lL. 18 inches. 
Alaska to Monterey; not rare. 


(Labrax superciliosus Pallas, Mem. Acad. Petersb. ii, 388, 1810, and in Zoogr. Rosso- 
Asiat. iii, 279: Chirus pictus Girard, Proc. Acad. Nat. Sci. Phila. 1854, 132: Chiropsis 
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pictus Grd. U. S. Pac. R. R. Surv. Fish. 43: Chirus pictus Giinther, ii, 93: Chirus picius 
Lockington, Proc. U. S. Nat. Mus. 1880, 54: Chirus balias Cope, Proc. Amer. Phil. Soc. 
1873.) 


bb. Cheeks wholly sealed; scales all ctenoid. 


1001. Hi. decagrammaus (Pallas) J. & G.—Rock Trout; Boregat; Bodieron. 

Males clear brownish-olive of varying shade, often tinged with bluish 
or coppery and vaguely blotched; often with small blue spots; head 
and anterior part of body with rather large sky-blue spots, each sur- 
rounded by a rusty ring, these smaller and more numerous on the top 
of the head; lips with bluish spots; upper fins brown, mottled; ven- 
trals and anal dusky-bluish; pectorals dark, both rays and membranes 
crossed by sharply-defined whitish reticulations, so that the fins appear 
to be profusely spotted with white. Females brownish, somewhat tinged 
with reddish, closely covered with round spots of a reddish-brown; these 
spots usually quite small and uniform over the whole back and sides; 
dorsal fin spotted on the scaly part, the fins otherwise plain reddish or 
bluish, the ventrals usually dusky; pectorals light orange, without mark- 
ings. Other females (“‘maculoseriatus”) have the ground color slaty- 
blue, with rows of round orange spots considerably larger than usual, 
and becoming vermiculations on the head; dorsal fin orange, clouded at 
base with blue; soft dorsal edged with bluish; pectorals plain orange; 
belly white. Body elevated at the shoulders, descending rather steeply 
at the nape. Maxillary not reaching middle of eye; a very few teeth 
on front of palatines; supraocular flap smaller than in other species, 
shorter than pupil. Cheeks and opercles entirely scaled; scales on the 
body all strongly ctenoid. Uppermost lateral line forking on the nape, 
the branches running to opposite the middle of the second dorsal; the 
second lateral line to upper edge of tail; the third to middle of tail; 
the fourth to a little beyond the middle of anal; the fifth to lower edge 
of tail; the fourth beginning near the lower edge of the pectorals and 
undulating opposite the ventrals, the lowermost on each side joining 
just in front of the vent, and proceeding on the median line to the 
middle of the breast. Dorsals high, scarcely connected; pectorals and 
ventrals large; caudal slightly emarginate. Head 43; depth 4. D. 
XXI-24; A.J, 23; Lat.1.112. L.18inches. North Pacific; abundant 
from Point Concepcion to Alaska. 


(Labrax decagrammus Pallas, Mém. Acad. Petersb. 1810, ii, 386, 9, and in Zoogr. 
Rosso-Asiat. iii, 278: Chirus decagrammus Giinther, ii, 92: Chirus guttatus Girard, Proce. 
Acad. Nat. Sci. Phila. 1854, 132: Chiropsis guttatus Grd. U. 8. Pac, R. R. Surv. Fish. 


- 


: 
646 CONTRIBUTIONS TO NORTH AMERICAN ICHTHYOLOGY—IV. 


44: Chiropsis constellatus Girard, U. S. Pac. R. R. Surv. Fish. 42, g: Chirus constellatus 
Giinther ii, 92: Chirus guttatus, constellatus, and maculoseriatus Lockington, Proc. U.S. 
Nat. Mus. 1880, iii, 53-55: Grystes lineatus (g) Ayres, Proc. Acad. Nat. Sci. i, 9, 1854: 
? Labrax octogrammus Pallas, Zoogr. Rosso-Asiat. 283, 9.) 


352.—OPHIODON Girard. 


(Oplopoma Girard.) 


(Girard, Proc. Acad. Nat. Sci. Phila. 1854, 133: type Ophiodon elongatus Girard.) 
Body elongate, low, little compressed. Head long, rather pointed, 
its surface scaleless. Mouth terminal, very large. Jaws with very 


strong, sharp, unequal teeth, some of them canine-like; long series of. 


cardiform teeth on veiner and palatines. Gill-openings very wide, the 
membranes not united, free from the isthmus. Preopercle with a few 
bluntish spines; a dermal flap above the eye. Scales very small, be- 
coming smooth with age. Lateral line single, continuous. Dorsal fin 
long, deeply notched, the spines about 24 in number, slender and flex- 
ible, the middle ones highest; anal fin long, without distinct spines; 
ventrals, I, 5, inserted somewhat behind pectorals; pectoral fin broad. 
Pyloric ceca very numerous. Gill-rakers tubercle-like. Species of large 
size; among the largest of the cottiform fishes. (o:s, Snake; odwy, tooth.) 


1002. 0. elomgatus Grd.—Cultus Cod; Blue Cod; Buffalo Cod; Ling. 

Dark brown above, much mottled; dorsal fin and whole upper part 
of body covered with small rusty brown spots of varying size and hue; 
lower parts of body of a livid bluish green, especially in the adult, the 
flesh and all membranes tinged with green; ground color often bluish 
or reddish tinged; young sometimes bright green; fins dusky, mottled, 
the dorsal and caudal with a very narrow, pale edging. Head large, 
the snout sharp, conic. Mouth very large, the lower jaw prominent; 
maxillary reaching beyond orbit; each jaw with a series of large 
pointed teeth, bent inward and immovable; front of upper jaw with 
2-4 larger canines; outside of the series of Jarge teeth each jaw has 
numerous small, sharp teeth; vomer and palatines with a single row of 
canines; supraorbital tentacle much shorter than pupil. Dorsal fin be- 
ginning above preopercle, the fin very deeply notched, the highest spines 
nearly one-third length of head; caudal emarginate. Head 34; depth 
5. D. XXV-21; A. 22. L.40inches. Pacific coast, Alaska to Santa 
Barbara; very abundant, reaching a weight of 30-40 pounds, being one 
of the most important food-fishes on the coast. 


(Girard, Proc. Acad. Nat. Sci. Phila. 1854, 133; Girard, U. S. Pac. R. R. Surv. Fish. 
48; Giinther, ii, 94: Oplopoma pantherina Girard, Proc. Acad. Nat. Sci. Phila. 1856, 
135, and in U. S. Pac. R. R. Surv. Fish. 46: Ophiodon pantherinus Giinther, ii, 93.) 
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353.—ZANIOLEPIS Girard. 


(Girard, Proc. Acad. Nat. Sci. Phila. 1857, 202: type Zaniolepis latipinnis Grd.) 

Body elongate, little compressed, tapering from the nape to the long 
and slender tail. Head short, conical, the profile decurved. Mouth 
rather small, low, terminal, horizontal; cardiform teeth on the jaws, 
vomer, and palatines; no supraorbital cirri; preopercle with spines. 
Gill-membranes not united, free from the isthmus; gill-rakers tubercle- 
like. Scales small, imbricated, extremely roughly ctenoid. Lateral line 
single, continuous. Dorsal fin with about 21 spines; some of the ante- 
rior spines greatly elevated; a deep notch between the spines and soft 
rays; anal fin very long, with 3 spines, the second of which is longest; 
ventrals I, 5, long, inserted a little behind pectorals; pectorals mod- 
erate. Pyloric ceca few (5 or 6). North Pacific, in deep water? (Favcov, 
a comb or card; Aez¢s, scale; hence more correctly spelled with an initial 
X.) 

1003. Z. latipinmis Grd. 

Olivaceous, the body and upper fins spotted with rusty brown; the 
vertical fins marked with blackish; a black streak before eye; subor- 
bital bluish silvery. Body elongate, fusiform, scarcely compressed, the 
dorsal outline rising rather steeply. Mouth small, horizontal, low, the 
maxillary reaching nearly to the middle of the eye; the premaxillary 
entirely below the eye. Eye very large, longer than snout, 34 in head; 

_preorbital wide, partly covering the scaly maxillary; interocular space 
rather narrow, somewhat concave; nasal spines present; preopercle 
with 3 sharp spines. Dorsal spines slender, stiff, the first and second 
longest, usually greatly produced, but stiffish to the tip, Scarcely con- 
nected by membrane, reaching to nearly middle of second dorsal, and 
more than half the total length of the fish, but often much shorter; a 
deep notch between spinous and soft parts of dorsal; second dorsal 
high, its rays gradually shortened; anal long, its spines high; ventrals 
elongate, wide apart, reaching past front of anal; pectorals short and 
narrow; caudal short, slightly emarginate. Head and body every- 
where covered with minute, imbricated, very rough, shagreen like 
scales. Head 44; depth 54. D. XXIJ-I,11; A.ITII,17. 4. 12 inches. 
California, from San Francisco northward, abundant in deep water; a 
slender fish, of dry, firm substance. 


(Girard, Proc. Acad. Nat. Sci. Phila. 1857, 202; Girard, U.S. Pac. R. R. Surv. Fish. 
73; Giinther, ii, 94.) 
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354.—OA VY LEBIUS Gill. 


(Gill, Proc. Acad. Nat. Sci. Phila. 1862, 277: type Oxylebius pictus Gill.) 

Body oblong, somewhat compressed. Head conical, very slender, 
acuminate, the profile somewhat concave. Mouth small. Jaws each 
with a band of teeth, the outer series considerably enlarged; minute 
teeth on vomer; few or none on palatines. Top of head with dermal 
flaps. Preopercle with 2 blunt spines. Gill-membranes broadly con- 
nected, free from the isthmus; gill-rakers short, not very stout. Scales 
small, ctenoid. A single lateral line.. Dorsal fin emarginate, with about 
16 low, rather strong spines; soft dorsal moderate, its membrane closely 
sealed; anal with 3 stout spines, the second the longest; caudal trun- 
cate; pectorals rather long, their bases not procurrent; ventrals moder- 
ate, inserted well behind pectorals. Pyloric coeca few. Small fishes, of 
bright coloration. (ous, sharp; A2fcac—Lebius, an old synonym of Hev- 
agrammus, from Aef:as, a kind of small fish suitable to be cooked in 
AsBys, a kettle.) 


1004. ©. pictus Gill. 

Tawny grayish, with about 6 black bars, alternating with areas of 
pale orange, the latter obscured by dusky spots and blotches; the dark 
bars extending on the fins, the first across the nape, the second across 
the middle of the spinous dorsal, the third broader, across posterior part 
of spinous dorsal and front of anal; one across middle of soft dorsal, one 
on posterior part, and one at base of caudal; the bars are about as wide 
as the interspaces, and their edges are irregular, but sharply defined; 
pectorals and caudal orange, with cross-series of spots; ventrals largely 
black; under side of head orange, freckled, spotted with pale; 2 fringed 
cirri over each eye, scarlet; breast and belly marbled. Body rather deep, 
compressed. Head little compressed, slender, pointed; lips thick; lower 
jaw slightly included; maxillary small, barely reaching eye. Eyes large, 
about equal to snout, 4 in head; nasal spines present; interocular space 
narrow. Scales on sides of head very small; scales on body small, 
ctenoid, with strong horizontal striz, those on breast minute. Dorsal 
fin continuous, its spines stiff, the middle ones highest, and all con- 
siderably lower than the soft rays; second anal spine longer than the 
third, about equal to the soft rays; pectorals barely reaching anal; 
ventrals to past vent. Head 34; depth 34. D. XVI-15; A. III, 138. 
L. 10 inches. Rocky shores, from Monterey northward; rare. A most 
beautiful and active little fish. 

(Gill, Proc. Acad. Nat. Sci. Phila. 1862, 277.) 
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355.—_MWRIOLEPIS Lockington. 


(Lockington, Proc. U.S. Nat. Mus. 1880, 248: type Myriolepis zonifer Lockington. ) 

Body oblong, somewhat compressed. Head heavy. Mouth moderate, 
the lower jaw slightly projecting; both jaws with bands of slender, 
sharp teeth, the front teeth slightly enlarged; similar teeth on vomer | 
and palatines ; preopercle entire; no dermal flaps. Gill-rakers short; gill- 
membranes very narrowly joined to the isthmus. Scales small, ctenoid, 
everywhere covering the head and body and ihe soft parts of most of 
the fins. Lateral line single. Dorsal fin deeply emarginate; the spines 
about 15in number. Anal rather short, without distinct spines. (vpcos, 
mInany; Axes, scale.) 


1005. Mi. zomifer Lockington. 

Black above, whitish below, with four broad black bars on the sides; 
the first over the pectorals; the second anterior to the vent, almost en- 
circling the body; the third near the base of the anal, and the fourth 
encircling the caudal peduncle; a black bar at base of caudal and two 
across the fin; other fins blotched and banded with light and dark; 
ctenoid tips of the scales white. Head everywhere densely scaly, the 
only naked areas on the head being the lips and the folds of the gill- 
mimebranes. Scales on body largest posteriorly, small on head and 
chest. Vertical fins, except the spinous dorsal, covered nearly to the 
tips of the rays with small scales; external surfaces of paired fins 
similarly scaly; spinous dorsal with a few scales. Pectorals broad, 
lanceolate, not reaching the vent; fourth dorsal spine longest, the 
others diminishing regularly to the 12th. Eyes lateral, shorter than 
snout; interorbital space broad, slightly convex. Head 4 in total 
length; depth 32. D. XIV-I,15; A.II,11; Lat. 1. 130. Monterey 
Bay, California; one specimen known. 

(Lockington, Proc. U.S. Nat. Mus. 1880, 248.) 


356.-—ANOPLOPOMA Ayres. 
(Sconbrocottus Peters.) 


(Ayres, Proce. Cal. Acad. Nat. Sci. 1859, 27: type Anoplopoma merlangus Ayres = Gadus 
jimbria Pallas.) 

Body elongate, little compressed, tapering into a very slender caudal 
peduncle. Head rather long, the snout somewhat tapering. Mouth ter- 
minal, moderate, the lower jaw included; maxillary very narrow, slip- 
ping almost entirely under the preorbital; teeth moderate, cardiform, 
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those in the lower jaw in a single series laterally, and in a narrow band 
in front; upper jaw, vomer, and palatines each with a band of similar 
teeth. Head entirely scaly. No supraorbital flap. Preoperc'e un- 
armed, its membranaceous edge erenulate. Gill-membranes joined 
to the isthmus. Body entirely covered with minute ctenoid scales. 
Lateral line single. Dorsals short, well separated, the first of slender, 
flexible spines; second dorsal shorter, similar to the anal, which is pre- 
ceded by three weak spines; ventrals but little behind pectorals; caudal 
fin forked. Peritoneum black. Pyloric cceca about two, long and slen- 
der. Gill-rakers slender, few, not very short. North Pacific. (avozog, 
unarmed; z@ya, operculum.) 


1006. A. fimmbria (Pallas) Gill.—Beshow; Coal-fish. 

Color slaty-black or grayish, somewhat reticulated; white below, the 
young rather pale; adult nearly black; fins dusky; caudal edged with 
pale; lining of the opercle black. Premaxillaries on the level of the 
lower part of the orbit; maxillary reaching to opposite front of pupil. 
Dorsal fins separated by a distance nearly equal to two-thirds length of 
the base of soft dorsal, the spines very weak; the fourth longest; pec- 
torals reaching beyond tips of ventrals, not half way to vent. Head 4; 
depth 64. D. XX-I,17; A. III, 15; Lat.1.190. Usual length 18 inches, 
but sometimes much larger. Monterey to Alaska; rather common, es- 
pecially northward. A very singular and interesting fish. 


(Gadus fimbria Pallas, Zoogr. Rosso-Asiat. iii, 200, 1811: Anoplopoma merlangus 
Ayres, Proc. Cal. Acad. Nat. Sei, 1859, 27: Scombrocottus salmaneus Peters, Berlin. 
Monatsber. ) 


Famity CVIL—SCORPAINID A. 
(The Rock-fishes.) 


Cottoid fishes, with the body oblong, more or less compressed, the head 
generally large, and usually with one or more pairs of ridges above, 
which terminate in spines. Opercle usually with two spinous pro- 
cesses; preopercle with five. Mouth t@®minal, usually large, with 
villiform teeth on jaws and vomer, and usually on the palatines. Pre- 
maxillaries protractile; maxillary broad, without supplemental bone, 
not slipping under preorbital. Gill-openings wide; the gill-:membranes 
separate and free from the isthmus; usually no slit behind the fourth 
gill, Scales ctenoid, or sometimes cycloid, usually well developed, 
sometimes nearly obsolete. Lateral line single. A bony stay extend- 
ing backward from the suborbital toward the preopercle. Ventral 
fins thoracic, of the normal percoid form, I, 5, the rays branched; dor- 
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sal with 8 to 16 rather strong spines and about as many soft rays; anal 
rather short, with 3 spines and 5-10 soft rays; soft rays in all the fins 
branched, except some of the lower rays of the pectorals.. Pylorie eeca 
in moderate or small number (less than 12). Pseudobranchiz large. 
Air-bladder present. Genera about 20; species about 200, inhabiting 
all seas, but especially abundant in the temperate parts of the Pacific 
Ocean, where they form a large proportion of the fish fauna. They are 
non-migratory fishes living about rocks; most of them are of large size, 
and all are used as food. Many of them are viviparous, the young be- 
ing produced in great numbers when about one-fourth of an inch in 
length. 


(Triglida, group Scorpenina pt. Giinther, ii.) 


a. Dorsal spines 15; vertebra 12-+19; palatine teeth present........ SEBASTES, 357. 
aa. Dorsal spines 13; vertebrae 12 -+ 15; palatine teeth present..... SEBASTODES, 358. 
aaa. Dorsal spines 12; vertebre 10-+ 14; palatine teeth present; scales ctenoid, or 

DEOwmdedawlniderm aly flapsecs- set seins eaeteels ce oe oh. ctsc~ be one tes SCORPENA, 359. 
aaaa. Dorsal spines 10 or 11; scales smooth, entire....---...----.-..- SETARCHES, 360. 


357.—-SEBASTES Cuvier. 
Rose-fishes. 
(Cuvier, Régne Anim. ed. 2, ii, 1829: type Perca norvegica Miiller. ) 

Body oblong, compressed. Head large, scaly above and on sides; cra- 
nial ridges well developed. Mouth terminal, very broad, oblique, the 
broad maxillary extending to below the eye; lower jaw projecting, 
with a bony knob at the symphysis; palatine teeth present. Eye very 
large; preopercle with five divergent spines; opercle with two; supra- 
scapular spines strong; gill-rakers long, slender. Scales small, etenoid, 
irregularly arranged; no dermal flaps. Dorsal fin continuous, very 
long, the spinous part much longer than the soft part, of 15 strong spines; 
anal spines three, strong; caudal emarginate; pectorals long, narrow. 
Branchiostegals 7. Vertebra 12 +19. Coloration mostly red. Ovoviv- 
iparous. Species few, mostly of the Northern Seas. (c:faccdés, magnfi- 


cent.) - 


1007. S. marinus (L.) Liitken.—Rose-fish; Red-fish; Snapper; Hemdurgan. 
Orange red, nearly uniform, sometimes a dusky opereular blotch, and 
about 5 vague dusky bars on the back. Body ovate; back elevated, 
the ventral outline straightish; top of head evenly sealed; interorbital 
space with two low ridges, between which it is concave; nasal spines 
present; cranial ridges moderate, rather low and sharp; preocular, 
supraocular, postocular, tympanic, and occipital ridges present, the 
latter with the tips abruptly divergent; suprascapular spines very sharp 
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and prominent; opercular spines long and sharp; subopercular spine 
prominent; preopercular spines slender and sharp, the second longest ; 
suborbital stay not reaching preopercle; preorbital narrow, with two 
spines. Eye exceedingly large, 3 in head, more than twice as wide as 
interorbital space. Mouth very large, oblique; maxillary very broad, 
reaching middle of eye, its length 24 in head; premaxillaries on level 
of middle of pupil; tip of lower jaw much projecting, with a conspicu- 
ous, pointed symphyseal knob; mandible and maxillary scaly; pseudo- 
branchize very large; gill-rakers long, stiffand strong, about as in Sebas- 
todes pinniger. Dorsal spines sharp, the longest about as long as eye; 
the fin deeply emarginate; soft rays not very high, higher than the 
spines; caudal narrow, moderately forked; anal spines moderate, gradu- 
ated; the second a little shorter than eye; pectoral rather long, reaching 
vent, its base narrow; ventral reaching to vent. Scales small, irregu- 
lar, not strongly ctenoid. Peritoneum brownish. Head 3; depth 24. 
D. XV-15; A. III, 7; Lat. 1. 40 (tubes); scales about 85. Atlantic 
coasts of America and Northern Europe, south to Cape Cod. 

(Perca marina L. Syst. Nat. x, 1758, in part: Perca norwegica Miiller, Zodl. Dan. 46: 
Sebastes norwegicus Giinther, ii, 95.) 

Subsp. Viviparus (Kroyer) Liitk. 

General color brownish red, somewhat mottled, with a blackish blotch 
on the opercle, and some other brownish spots on the body. Pectoral fins 
a little longer than in S. marinus; interocular space rather narrower. 
Head 34; depth 34. D.XV-14; A.III, 8. Arctic Seas, south to Cape 
Cod and the Baltic; smaller than the preceding and living near shore; 
thought to be a littoral variety. 

(Sebastes viviparus Kroyer, Naturhist. Tidsskr. i, 275, 1844-’45; Gill, Proc. Acad. Nat. 
Sci. Phila. 1863, 333: Sebastes viviparus Giinther, ii, 96.) 

358._-SEBASTODES* Gill. 
Rock-fish; ‘Rock Cod.” 


( Sebastichthys, Sebastoplus, Sebastomus and Sebastosomus Gill. ) 


(Gill, Proc. Acad. Nat. Sci. Phila. 1861, 165: type Sebastes paucispinis Ayres.) 
Body oblong or elongate, somewhat compressed; head large;.mouth 





*A very doubtful species, which may be the young of Sebastes marinus, with an ab- 
normal number of spines, is accredited to our Atlantic coast, viz: 
S.? fasciatus (Storer. ) 

‘‘Body elongated, not convex in front of dorsal fin as in Sebastes norvegicus; four 
distinct dark brown transverse bands upon the sides, the broadest at the posterior 
portion of the body.” D. XIII-14; A. III,7. Provincetown, Mass. (Storer) 

(Sebastes fasciatus Storer, Proc. Bost. Soc. Nat. Hist. v, 31,1854: Sebastes ? fasciatus Gill, 
Proc. Acad. Nat. Phila. 1863, 335.) 
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moderate or large, with the jaws equal or the lower more or less pro- 
jecting; teeth in villiform bands on jaws, vomer and palatines. Head 
more or less evenly sealed, without dermal flaps; cranial ridges more or 
less developed;* some or all of the following pairs present, usually 
ending in spines: preocular, supraocular, postocular, tympanic, cor- 
onal, occipital, and nuchal. Five preopercular spines. Two spines on 
the operecle and one to three on the suprascapula. Suborbital stay 
moderate, usually not reaching preopercle. Gill-rakers various. Seales 
moderate or rather small, ctenoid, in 45 to 100 transverse series. Dor- 
sal fin continuous, emarginate, its formula XIII, 12 to 14. Anal fin 
III, 6 to 9. Pectorals well developed, the base broad or narrow, the 
lower rays undivided. Caudal truncate or slightly forked; soft parts 
of vertical fins more or less scaly. Pyloric ceca 6 to 11. Vertebrae 
12+15. Species of rather large size, and varied, often brilliant colors, 
mostly red. Sexes colored alike. Most of them inhabit the Pacifie 
Ocean, and they are exceedingly abundant in rocky places along the 
west coast of the United States. All are ovoviviparous, bringing forth 
great numbers of young, which are nearly half an inch in length when 
born. The species differ greatly in form and armature, but the genera 
based on these differences intergrade too closely to be worthy of reten- 
tion. (cefacrd-, Sebastes; «doc, likeness.) 


ANALYSIS OF SPECIES OF SEBASTODES. 


a. Scales very small; lat. 1. 90-100; mouth very large, the lower jaw much projecting; 
skull thick, the cranial ridges 
weak. A.III,9. (SEBASTODES. ) 
Color light olivaceous red; 
young greenish. .... paucispinis. 





* Diagram of cranial ridges of Sebastodes. 
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a. Nasal spines. d. Postocular spines. g. Occipital spines. 
b. Preocular spines, e. Tympanie spines. h. Nuchal spines. 


ce. Supraocular spines. f. Coronal spines. t. Eyes. 
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aa. Scales small; lat. 1. 65 to 80; anal rays III, 7 to III, 9; skull thick, cranial ridges 
very low or obsolete; lower jaw 
much projecting; gill-rakers 
very long and slender; caudal 
emarginate; jaws scaly. (SE- 
BASTOSOMUS Gill.) 
b. Peritoneum white; cranial ridges all obsolete. 
c. Color olivaceous, nearly plain; caudal yellowish or greenish; mouth large. 
flavidus. 
ec. Color dusky, sides spotted with black; caudal dark; mouth smaller.-.melanops. 
bb. Peritoneum black. 
d. Supraocular and occipital ridges obsolete, without spines; colors dusky, the 
fins blackish. 
e. Preocular ridges ebeoleie, the frontal region between them not specially 
: CONVEX Seat aeons ciliatus. 
ee. Preocular ridges present, usually ending in spines, the frontal region be- 
tween them bulging... mystinus. + 
dd. Supraocular and occipital ridges mostly present, ending in spines; dorsal 
fin not deeply emarginate; soft 
dorsal low. 
f. Second anal spine scarcely or not longer than third; postocular spine 
wanting; color creamy olivace- 
OUStsacee ae ase ears entomelas. 
ff. Second anal spine notably longer than third. 
g. Body ovate; postocular spines present; color chiefly creamy or oliva- 
CCOUS ee soesere eee ovalis. 
gg. Body rather elongate; postocular wanting; color chiefly red. -proriger. 
aaa. Scales moderate; lat. 1. 45 to 60; anal rays ILI, 5 to III, 7. 

h. Cranial ridges very low, the skull thick and solid; lower jaw little 
projecting; interorbital space 
convex;  gill-rakers — slender, 
usually long. 

i. Color olivaceous; postocular spine wanting; mandible with a few 


smooth scales ...---. atrovirens. 
ii. Color red; postocular spine present. 
j. Scales on mandible smooth; color chiefly orange- .----- pinniger. 


jj. Seales on mandible very rough; color chiefly brick-red - . miniatus. 
hh. Cranial ridges more or less strongy skull comparatively thin; gill- 
rakers generally short. 
k. Postocular and tympanic spines both present; interorbital 
space concave. (SEBASTOMUS 
Gill. ) 

l. Cranial ridges broken and armed with accessory spines (in 
the adult, nearly smooth in 
young); second anal spine 
scarcely longer than third; 
color red, nearly plain--ruber. 

Ul. Cranial ridges smooth; second anal spine much longer than 
third; color rosy, with three or 
four round blotches of pink on 
sides of back. 

m. Dorsal spines low, the highest less than half the length 
of head. 
n. Body everywhere with small round pale spots. 
constellatus, 
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nn. Body withont stellate spots. 

o. Pale blotcbes on sides surrounded by purple shades; 
head with purplish above; man- 
diblemaked!2235 25. s=- rosaceus. 

00. Pale blotches on sides surrounded by green shades ; 
no purple; cranial ridges very 
sharp; mandible partly scaly. 

rhodochloris. 
mm. Dorsal spines very high, the highest half the length of 


, head; body above with many 
small round green spots. 
chlorostictus. 


kk. Postocular spine wanting. 

p- Mandible sealy, its tip much projecting; perito- 
‘neum dusky; interorbital space 
concave; body comparatively 
elongates 22 2 a-tncaaae elongatus. 

pp. Mandible naked; peritoneum white; body deep. 

q. Scales on head mostly cycloid; lower jaw pro- 
jecting; second anal spine much 
stronger than third; color pink- 
ish white, banded with deep 
CLIMBS ON Sys eee crear rubrivinctus, 
qq. Scales on head ctenoid; lower jaw usually in- 
cluded; second anal spine lit- 
tle enlarged. (SEBASTICHTHYS 
Gill. ) 
r. Coronal spines present; cranial ridges moderate ; 
color brownish, mottled. 
auriculatus. 
rr. Coronal spines none. 
s. Cranial ridges with entire edges. 
t. Nuchal ridges none. : 

u. Gill-rakers extremely short, most of them 
as wide as high; general color 
dusky-greenish- ..-. rastrelliger. 

wu. Gill-rakers higher than wide. 

v. Highest dorsal spine notably more than 
half length of head. 

w. Head and upper parts not speckled 

with orange; membrane of spi- 

nous dorsal not very deeply in- 


cised., 
x. Color dark brown, varied with 
lieht) brown -22------- CaUrinus, 


xx. Color reddish, varied with yel- 
lowish; dorsal spines higher. 

vexillaris. 

ww. Head and upper parts everywhere 

speckled with orange; front of 

back yellowish; soft fins black; 

dorsal spines extremely high, 

their membranes deeply incised. 

maliger. 
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\ 
vv. Highest dorsal spine little if any more 
than half the length of head. 

y. Pale blotches on sides not form- 
ing a continuous lateral band; 
occipital ridges moderate. 

z. Pale markings flesh-color; dark 

markings olivaceous..carnatus. 

zz. Pale markings yellow; dark 

markings blackish. -chrysomelas. 

yy. Pale blotches on sides, forming 

a continuous lateral band; body 

and fins profusely speckled with 

pale; dark markings black; 

pale markings yellow; occipital 

ridges very strong ....nebulosus. 

tt. Nuchal spines present, usually distinct from 
occipital; cranial ridges very 

short and high; olivaceous, 

banded with black; head red 
belownt.g2ees2 oe serriceps. 

ss. Cranial ridges with the surface broken, spi- 
nous; frontal ridges elevated; 

color bright red, with black 

bands aeceeeeteeesee nigrocinctus. 


a. Species with very small scales (lat. 1. 90-100); the cranial ridges little developed, 
the mouth very large, the lower jaw much projecting. (Sebastodes.) 


1008. S. paucispimis (Ayres) Gill.—Boccaccio; Merou; Jack. 

Pale dull orange red, dark brown above, the sides somewhat vaguely 
spotted; young olivaceous; fins nearly plain, lower reddish, upper 
dusky; tip of lower jaw dark. Body elongate, compressed, profile 
straight from the protruding tip of the lower jaw to the front of the dor- 
sal. Head large, long, and narrow, pointed. Mouth much larger than 
in any other species, oblique, the broad maxillary reaching to beyond the 
eye; its length 1? in head; lower jaw very strong, with a projecting 
knob at tip, which protrudes farther than in any other species. Pre- 
maxillary on the level of lower edge of pupil. Cranial ridges little de- 
veloped, the preocular and occipital traceable and sometimes ending in 
small spines. Interocular space broad, with two low ridges; top of 
head sealed to tip of snout; maxillary and preorbital scaly; preorbital 
with narrow neck and three small spines; suborbital stay moderate; 
preopercular spines sharp and diverging, the third largest, the lower 
often divided; opereular spines moderate. Gill-rakers slender, com- 
pressed, not very long. Eye large, 4-6 in head, slightly more than in- 
terorbital width. Scales very small and rough, irregular; accessory 
scales few. Dorsal spines low, rather slender, the fin deeply emar- 
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ginate; longest spine 2 length of head, scarcely higher than the soft 
rays; caudal emarginate; anal low, its spines small, short, graduated, 
the second shorter than eye; pectorals narrow, rather long, not nearly 
reaching vent, the base 3 diameter of eye; ventrals shorter, not reach- 
ing tips of pectorals. Peritoneum white. Head 23; depth 3%; pec- 
torals 5. D. XIII-13; A. HI, 9; Lat. 1. with 65-80 tubes; about 100 
scales in a longitudinal series. L. 30 inches. Coast of California ; 
abundant in rather deep water. 


(Sebastes paucispinis Ayres, Proc. Cal. Acad. Nat. Sci. i, 6, 1854: Sebastes paucispinis 
Grd. U.S. Pac. R. R. Surv. Fish. 83; Gill, Proc. Acad. Nat. Sci. Phila. 1861, 165; Ayres, 
Proc. Cal. Acad. Nat. Sci. 1852, 215: Sebastes paucispinis Giinther, ii, 98.) 


aa. Species with scales small (lat. 1. 60 to 70); cranial ridges little developed; skull 
thick; lower jaw strongly projecting; anal rays III, 7 to Lil, 9; jaws scaly; 
gill-rakers very long and slender. (Sebastosomus* Gill.) 

1009. S. flavidus Ayres.— Yellow-tail Rock-fish. 

Olive green, rather pale, plain or finely spotted with yellowish; fins 
olive, caudal strongly tinged with yellow; young mottled. Body ob- 
long, compressed, the back not much elevated. Head rather long, 
pointed. Month large, oblique, the maxillary extending to nearly 
opposite posterior margin of eye, 2 in head; premaxillaries in front on 
the level of lower margin of pupil. Lower jaw strongly projecting, its 
symphyseal knob very prominent, but less so than in S. paucispinis. 
Preorbital narrow, without spines. Top of head evenly scaled, the 
nasal spines only present and very small. Cranial ridges obsolete, 
"without spines; only the occipital ridges visible under the scales. In- 
terorbital space evenly convex. Preopercular spines rather strong, all 
ot them directed strongly backwards; opercular spines moderate; su- 
prascapular spines small, the upper obsolete. Scales medium; acces- 
sory seales variable. Dorsal spines low, slender, the longest 3 in head; 
the soft rays rather high, the fin very deeply emarginate, the mem- 
brane joining the thirteenth spine at about one-fourth its height; cau- 
dal fin notehed; anal spines low, regularly graduated, the third spine 
less than half the height of the soft rays, the second as long as eye; pec- 
toral fins shortish, rather broad, reaching tip of ventrals, but not quite 
to vent. Peritoneum white. Head 3; depth3; pectoral 4. D. XIII- 
15; A. ILI, 9; Lat. 1. about 60. WL. 24 inches. Coast of California, 
abundant; an important food-fish. 

(Ayres, Proc. Cal. Acad. Nat. Sci. 1862, 209, f. 64.) 


*Gill, Proc. Acad. Nat. Sei. Phila. 1864, 147: type Sebastes melanops Grd. (GeBacros, 
Sebastes; 6@ma, body.) 


Bull. Nat. Mus. No. 16 
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1016. S. melamops (Grd.) Ayres. 

Olive brown, dark above, the sides paler; upper part of sides thickly 
marked with small slaty-black blotches; head blackish above; a dark 
streak on maxillary and one from eye across cheeks; fins dusky, the 
dorsal paler at base, with many round dark olive-brown spots; a black 
opercular spot; lower rays of pectorals often tinged with orange. Body 
comparatively elongate, highest at shoulders. Head long, in form 
intermediate between mystinus and flavidus ; snout rather sharp. Mouth 
large, oblique, the maxillary not quite reaching posterior margin of 
orbit; its length a little less than half head; lower jaw protruding, its 
tip on a line with the descending profile; premaxillaries on the level of 
the lower margin of pupil. Eye large. Cranial ridges almost obsolete, 
all scaled over and without spines in the adult; preocular spines obso- 
lete, the space forward of the eye not projecting; preopercular spines 
short, but sharp. Gill-rakers longer than in mystinus, very slender. 
Dorsal rather low, deeply emarginate, the highest spines 24 in head, 
a little lower than the soft rays; caudal slightly emarginate. Anal 
Spines small, the second shorter but stouter than third, longer than 
eye; pectorals short and rather broad, not reaching as far as tips of 
ventrals, which scarcely reach vent. Scales moderate; accessory scales 
numerous; mandible, maxillary, preorbital, and snout closely scaled. 
Peritoneum white. Head 3; depth 23. D. XIU-16; A. III, 8; Lat. 1. 
53; scales 69-70; pectoral 44. L.20 inches. Monterey to Sitka; most 
abundant northward. At San Francisco much less common than 8S. 
mystinus. 

(Sebastes melanops Girard, Proc. Acad. Nat. Sci. Phila. viii, 135, 1854, and in U.S. 
Pac. R. R. Surv. Fish. 81; Ayres, Proc. Cal. Acad. Sci. 1862, 213, f.66: Sebastes 
melanops Giinther, ii, 93: Sebastosomus simulans Gill, Proc. Acad. Nat. Sci. Phila. 1864, 
147.) 

AOLL. S. ciliatus (Tiles.) J. & G. 

Blackish green, the sides rather pale, much mixed with darker; dark 
shades from eye backward; a black streak on maxillary; fins all dusky, 
the upper fins somewhat mottled; adult said to have the body and fins 
tinged with red. Body rather deep and compressed. Mouth smaller 
than in melanops, the maxillary reaching to below posterior margin of 
pupil; lower jaw somewhat projecting, but without prominent knob at 
the symphysis; cranial ridges all obsolete, covered by seales; no pre- 
ocular spine or any bulge of the skull in that region; preorbital narrow, 
without spine; preopercular spines short and broad; opercular and su- 
prascapular spines small; lower jaw fully scaled, roughish. Head well 
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covered with etenoid scales. Dorsal fin low, not deeply emarginate, the 
membrane joining the thirteenth spine near its middle; soft dorsal low, 
higher than-the spines, the longest spine as long as maxillary, a little 
less than half head; caudal emarginate; anal low, its second spine 
stronger, but not longer than the third, 3 the height of the soft rays, 
24 in head; pectorals rather short, reaching beyond tips of ventrals to 
vent. Gill-rakers numerous, very long and slender, nearly as long 2s 
the eye. Peritoneum black. Head 3; depth 34; pectorals 33. D. 
XII-15; A. III, 8; Lat. 1.66. Coast of Alaska; not noticed south of 
Kodiak. 

(Epinephelus ciliatus Tiles. Mém. Ac. Sci. St. Petersb. iv, 474, 1810: Perea rariabilis 
Pallas, Zoogr. Rosso-Asiat, iii, 241, 1811: Sebastes variabilis Cuv. & Val. iv, 347: Se- 
bastes variabilis Giinther, ii, 99.) 

BOL. S. mystimus Jor. & Gilb.—Péche Prétre; Black Rock-fish. 

Slaty black, becoming paler below the lateral line; sides more 
or less mottled; tip of lower jaw black; top of head with 3 indistinct 
eross-bars, extending on the cheeks; a dark bar on anterior edge of 
opercle; fins all plain dusky. Body oval-oblong, compressed, both out- 
lines evenly curved. Head rather blunt, compressed; profile oblique, 
almost straight, becoming convex with age. Mouth smaller than in 
any of the preceding species, oblique, the lower jaw protruding; pre- 
maxillaries on the level of lower rim of orbit; maxillaries dilated be- 
hind, reaching posterior margin of pupil, thickly scaled behind, their 
length 21 in head. Cranial ridges obsolete, except the preocular, which 
usually ends in a small spine; the region between and in front of the 
eyes bulging considerably; preopercle with rather strong spines, the 
two at the angle longest; opercular spines rather strong. Spinous 
dorsal very low, the longest spines 24 in head, lower than the soft rays, 
the fin rather deeply emarginate; second anal spine stronger than 
third, and a little shorter, 34 in head; pectoral fins long, about as long 
as head, their middle rays longest, reaching beyond the ventrals to 
about the tenth dorsal spine; caudal emarginate. Peritoneum black. 
Head 34; depth 23; pectorals 34. D. XIII-15; A. III, 9; Lat. 1. 66 
(50-55 tubes). LL. 14 inches. Puget Sound to San Diego; the most 
abundant species of the family about San Francisco; found in rather 
shallow water, 


(Sebastichthys mystinus Jordan & Gilbert, Proc. U.S. Nat. Mus, 1830, 455; 1881, 56, 
70.) 


1013. S. entomelas Jor. & Gilb. 
Dull olive-green; sides with obscure, round, rusty spots; belly, lips, 
and lower parts tinged with creamy; obscure light and dark shades 
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across cheeks; 2 or 3 very obscure dark vertical bars; fins all dusky, 
somewhat reddish tinged; lower half of pectoral reddish. Body ob- 
long-elongate, the back little arched. Caudal peduncle slender. Profile 
less steep than in ovalis, the snout blunter. Mouth small, the short 
maxillary extending to below middle of eye, its length 2% in head; 
lower jaw protruding, its tip entering the profile; preorbital very nar- 
row, without spine. Eye large, less than interorbital space, 4 in head. 
Cranial ridges very low, mostly covered by the scales; preocular, su- 
praocular, tympanic, and occipital spines usually present, the preoc- 
ular larger than in any of the preceding species, the supraocular and 
tympanic sometimes obsolete; preopercular spines small, directed back- 
wards; opercular spines small; jaws, preorbital, and snout with small 
seales. Gill-rakers numerous, long, and slender, their length about % 
diameter of eye. Dorsal spines very low and slender, the longest about 
3 in head, the fin moderately emarginate; soft dorsal long and low, not 
much higher than the spines; caudal lunate; anal low, its second spine 
stronger than third, but not so high, 34 in head; pectorals moderate, 
reaching beyond ventrals, not to vent. Peritoneum jet black. Head 
31; depth 34; pectoral 32. D. XIII-15; A, III, 8; Lat. 1.65. L. 12 
inches. Monterey Bay, in deep water; rare. 

(Sebastichthys entomelas Jordan & Gilbert, Proc. U.S. Nat. Mus, 18-0, 142.) 

1084. S. ovalis Ayres.—Viuva. 

Olivaceous, strongly tinged with creamy red, especially below; mem- 
brane of both dorsals covered with many small, round, black spots; 
similar spots usually on the body; upper fins greenish, lower yellowish, 
mostly dark-edged; caudal fin dark; young more green, with 2 or 3 
large black blotches on upper part of sides, and without dark spots on 
fins. Body deep, almost oval, the back considerably elevated, the profile 
steep, the lower jaw considerably protruding. Mouth not large, the — 
maxillary reaching to posterior edge of pupil, its length about 24 in 
head. Cranial ridges not much developed, except the preocular, which 
forms a large triangular protuberance, ending in a spine; preocular, 
supraocular, postocular, tympanic, and occipital spines present; pre- 
opercular spines long and slender, all projecting backward; opereular 
spines strong; preorbital narrow, with 2 bluntish spines. Gill-rakers 
very long and slender, the longest two-thirds the diameter of the eye. 
Bye large, slightly longer than snout. Dorsal fin very low, the notch 
between the spinous and soft parts very shallow, the height of the two 
parts about equal (25 in head), the membrane joining the last spine at 
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about ? its height; second anal spine longer and stronger than third, 
almost as high as the soft rays, 24 in head; pectorals long, reaching 
beyond tips of ventrals; caudal emarginate; maxillary and mandible 
scaly. Peritoneum black. Head 3; depth 23. D. XII[-14; A. III, 8; 
pectoral 54; height of dorsal 8; Lat. 1. about 70. L. 14 inches. Coast 
of California, in deep water; rare. 


(Ayres, Proc. Cal. Acad. Sci. 1862, 212, f. 65: Sebastichthys ovalis Jordan & Gilbert, 
Proc. U. S. Nat. Mus. 1880, 143.) 


1015. S. proriger Jor. & Gilb. 

Bright light red, mottled above with dusky olive-green, the ground 
color forming distinct blotches under the third dorsal spine and under 
the first and last rays of the soft dorsal; lateral line running in the 
middle of a very distinct continuous red stripe, precisely as in S. elon- 
gatus; head above with purplish cross-Shades; operecle with a dusky 
blotch; two olive shades radiating from the eye; ips and tip of lower 
jaw blackish; iris red; caudal fin bright red, speckled with dark olive; 
spinous dorsal bright red, the posterior part of each membrane black- 
ish; soft dorsal olive and red; lower fins bright light red, with shades 
of olive yellow. Body elongate, somewhat compressed, a little less 
slender than in S. elongatus, which this species much resembles in color 
and form. Head rather small. Mouth small, much as in S. ovalis, the 
short, broad maxillary extending to beyond the middle of the eye, the 
premaxillary on the level of lower margin of pupil; maxillary 24 in 
head; lower jaw strongly projecting, with a conspicuous symphyseai 
knob. Eye very large, longer than snout; preorbital narrow. Cranial 
ridges very low and weak; preocular, supraocular, tympanic, and occi- 
pital present; most of the ridges partly covered by scales; tympanic 
spine minute; occipital ridge not conspicuous, the spine depressed. 
Preopercular spines sharp, the second longest, the points of all directed 
backward; opercular spines moderate. Interorbital space broad, nearly 
as broad as the eye, somewhat regularly convex, the middle being ele- 
vated. Gill-rakers very long, slender, and numerous, the longest longer 
than the supraocular ridge, and about half the diameter of the eye. 
Seales rather small. Dorsal fin very low, as in S. ovalis, not deeply 
emarginate, the highest spine little more than one-third length of head; 
soft dorsal low, half as high as long, the highest ray about equal to 
the longest spine; caudal fin moderately forked; anal fin low, its length 
nearly equal to the height of its longest ray; second spine much longer 
and stronger than the third, scarcely shorter than the longest ray, 24 
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in head; pectorals rather long and narrow, the tips reaching. beyond 
the tips of the ventrals to the vent. Peritoneum black. Head 3; depth 
34. D. XIII-13; A. III, 7; pectoral 34 in length; Lat. 1. 75. LL. 10 
inches. Coast of California, in deep water; not rare. 

(Sebastichthys proriger Jordan & Gilbert, Proc. U. 8. Nat. Mus. 1880, 327.) 
aaa. Species with the scales moderate, the cranial ridges low, the skull thick, the 

interorbital space broad and convex, the lower jaw scaly, its tip not strongly 
projecting; gill-rakers slender; pectorals narrow; peritoneum white. 
1016. 8S. atrovirens Jor. & Gilb.—Garrupa. 

Olive-green, marbled with darker; sometimes brownish; belly pale 
yellowish green; fins olivaceous, no red anywhere. Body oblong, not 
tapering rapidly backward. Head moderate, rather pointed. - Mouth 
moderate, the lower jaw somewhat projecting, the maxillary extending 
to beyond posterior border of the pupil; its length 2 in head; pre- 
maxillary below pupil. Eye large, 34 in head Cranial ridges low, not 
ending in prominent spines; the following pairs are present: preocular, 
supraocular, and occipital, and sometimes a minute tympanic; nasal 
spines prominent; preorbital very narrow, with two stout spines; pre- 
opercular spines short, rather sharp, the second longer and slenderer 
than the others; opereular and suprascapular spines sharp; interor- 
bital space broad and slightly convex, widened backward, a little de- 
pressed on each side next the supraocular spine, its width less than 
that of the eye and more than the length of the occipital spine. Gill- 
rakers slender, not very long, the longest 4 the diameter of the eye. 
Preorbital scaly; maxillary partly scaly; mandible with some smooth 
scales; scaies large, regularly arranged. Dorsal fin rather deeply emar- 
ginate, the spines moderate, the fifth half length of head and lower 
than the soft rays; caudal truneate; anal fin short and high, its spines 
slender, the second shorter than third, and not much stronger, about 
25 in head; longest soft rays 14 in head; pectorals long and narrow, 
reaching past vent nearly to beginning of anal, their length seven- 
eighths that of head, their base narrow. Ventrals long, reaching just 
past the vent. Head 3; depth 24. D. XIII-14; A. III, 6; Lat. 1. 52. 
L.15inches. Coast of California; generally abundant, especially south- 
ward. 

(Sebastichthys atrovirens Jordan & Gilbert, Proc. U. S. Nat. Mus. 1880, 289.) 

1617. S. pimmiger (Gill) J. & G.—Fliaum ; Orange Rock-fish. 

Ground color light olive-gray, profusely blotched with bright clear 

orange-red or with light orange-yellow, the red shades predominating 
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above, the pale below; belly nearly white; top of head with cross- 
blotches and marblings of orange, alternating with pale; sides of the 
head flesh-colored, with three bright orange bands radiating from the 
eye; maxillary with orange touches; lips pale, tinged with blackish; 
inside of mouth pale; dorsal fin with the membrane bright orange, a 
large black blotch occupying the membranes between the seventh and 
tenth dorsal spines; this spot is usually distinct, but in old examples 
it is sometimes obsolete; pectorals light red, mottled with yellowish; 
other fins all bright orange, without dusky tips, slightly mottled with 
paler at base; lateral line running in a distinet continuous light-gray 
streak, which is not crossed by the red markings; old specimens some- 
times with large inky blotches on different parts of the body. Bedy 
rather robust, elevated, and compressed. Mouth large, oblique, the 
maxillary reaching to below the posterior margin of the large eye, its 
length half the head; mandible somewhat projecting, with a knob at 
the tip; the middle teeth on a raised base which fits into the emar- 
gination of the upper jaw; interorbital space very broad, concave on 
either side of the convex center, as wide as the eye, which is 4 in head; 
cranial ridges low, but stronger than in preceding species; preocular, 
supraocular, postocular, tympanic, and occipital present; the space be- 
tween the two occipitals concave; the ridges small but sharp; both 
jaws, preorbital, maxillary, mandible, and snout scaly, the scales on 
the lower jaw smooth; preorbital rather narrow, with two spines; pre- 
opercular spines long and sharp. Dorsal fin deeply emarginate, the 
spines rather high, nearly as high as the soft rays, the longest 23 in 
head; caudal fin lunate; pectoral fin long, reaching to the tips of the 
long ventrals, past the vent; base of pectoral narrow, about as broad 
as eye; second anal spine strong, nearly as long as third, 3 in head. 
Gill-rakers very long and slender, nearly 3 diameter of eye; accessory 
scales numerous, especially on head. Peritoneum pale. Head 23; 
depth 22; pectoral 3g. D. XIII-14; A. ILI, 7; Lat. 1.48. LL. 25 inches.’ 
Pacific coast, from Monterey northward; one of the most important 
species. 

(Scbastodes rosaceus Ayres, Proc. Cal. Acad. Sci. ii, 216, 1862, f. 62; not Sebastes 


rosaceus Grd.: Schastosomus pinniger Gill, Proc. Acad. Nat. Sci. Phila. 1864, 147: Sebas- 
tichthys pinniger Jor. & Gilb. Proc. U. S. Nat. Mus. 1880, 72.) 


1OAS. S&S. mimiatus Jor. & Gilb.—Rasciera; Rasher. 
~ Color above deep vermillion, mottled with flesh-color on the sides, the 
belly light red; back and sides everywhere with clusters of black dots, 
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so that the whole body has a dusky shade; top of head and back with 
vaguely defined cross-blotches made of dark points; three obscure 
orange stripes radiating from the eye; maxillary with a red streak; lips 
red, mottled with blackish; under side of head light red, mottled with 
darker; inside of mouth red; fins all bright vermillion; spinous dorsal 
spotted with olive-gray below, the membrane posteriorly edged with 
blackish; soft dorsal spotted below with blackish, a vertical dark olive 
streak on each membrane; other firs tipped with blackish, the mem- 
branes more or less dotted; no black blotch on the spinous dorsal. Body 
oblong, the form much as in S. pinniger. Head moderate, somewhat 
pointed. Mouth rather large, the maxillary reaching past pupil, its 
length 2 in head; premaxillary on level of lower edge of pupil; lower 
jaw projecting somewhat beyond upper, with a moderate symphyseal 
knob; middle of lower jaw elevated, fitting into an emargination of the 
upper. Head more completely scaly than in related species, the scales 
also rougher, the scales on the preorbital and head generally, being fully 
ctenoid; mandible scaled even to the symphyseal knob, its scales always 
roughly ctenoid; interopercle fully scaled; most of the branchiostegals 
with series of scales; maxillary, preorbital, and tip of snout fully 
sealed; preorbital with a narrow neck; cranial ridges low and small; 
preocular, supraocular, postocular, tympanic, and occipital spines pres- 
ent; iuterorbital space very broad, with a slight depression on each 
side of a median ridge; preopercular spines rather long and sharp, the 
second the longest, the spines radiating. Gill-rakers, as in pinniger, 
very long and slender, the longest about % the diameter of the eye. 
Dorsal fin low, rather deeply emarginate, about as in S. pinniger, but 
rather higher, the soft rays higher than the spines; caudal fin slightly 
emarginate; anal fin rather high, the second spine about as long as 
the third and stouter, little more than half the height of the soft rays, 
about 3 in head; pectoral fin moderate, the tip reaching about to the 
‘vent, the base rather narrow; ventrals very long, usually reaching past 
the vent, almost to the beginning of the anal. Head 23; depth 3; pec- 
torals 34.. Dorsal rays XIII-14; A. III, 7; Lat. 1.47. lL. 20 inches. 
San Francisco to San Diego; not rare. 
(Sebastichthys miniatus Jordan & Gilbert, Proc. U. S. Nat. Mus. 1880, 70.) 
aaaa. Species with the scales of moderate size; the cranial ridges high; tympanic 
and postocular spines both present; lower jaw little projecting; anal rays 


III, 7; scales on head ctenoid; gill-rakers short; second anal spine usually 
elongate. (Sebastomus* Gill.) 


*Gill, Proc. U. S. Nat. Mus. 1864, 147: ‘ype Sebastes rosaceus Grd. 
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1019. S. ruber (Ayres) J. & G.—Red Rock-fish ; Tambor. 

Color clear deep vermilion red, paler below; a narrow undulating 
whitish streak along the sides, from the eye to above the base of the 
anal, and another along the lateral line; these indistinct in the adult; 
faint dusky shades radiating from eye; fins red, the soft fins always 
largely blackish at tip, especially in the young; young more distinctly 
marked than the adults, which are nearly plain brick-red. Body oblong, 
rather deep, not much compressed. Head large, blunt. Mouth large, the 
maxillary reaching nearly to posterior edge of eye, its length half that 
of head; premaxillary on level of lower edge of pupil; lower jaw a little 
projecting, the symphyseal knob slight. Cranial ridges rather high and 
sharp, smooth in the young, becoming very rough and broken in the 
adult; preocular, supraocular, postocular, tympanic, and occipital pres- 
ent; preocular spines triangular; supraocular short, becoming with age 
divided into a series of irregular spines and tubercles; occipital ridges 
diverging, likewise divided in adults; interorbital space broad, flattish, 
coarsely sealed, with 2 slight ridges anteriorly. Eye moderate, 44 in 
head; preorbital wide; preopercular spines broad, usually divided, the 
third multifid. Seales on head rough; jaws naked; suborbital stay 
weak. Gill-rakers short, clavate, the longest + eye. Scales on body 
rough; accessory scales numerous; pectoral ie broad, its length 4 
in body; dorsal spines stout, rather low, the fin not deeply notched, 
the longest spine about as high as the soft rays, 24 in head; caudal 
truncate; soft fins scaly; second anal spine little stronger or longer than 
the third, 3 height of soft rays, 23 in head. Peritoneum white. Head — 
3; depth 22. D. XITI-14; A. Ill, 7; Lat. 1. about 50. LL. 30 inches. 
Pacific coast, from Santa Barbara northward, abundant; reaches a 
larger size than any of the others, except possibly S. paucispinis. 

(Sebastes ruber Ayres, Proc. Cal. Acad. Sci. i, 7, 1854, and ic62, 215.) 


1020. S. constellatus Jor. & Gilb. 

Orange-red; back olive shaded; belly yellowish; cheeks with red 
and yellowish shades; head and body everywhere closely covered with 
small roundish pale spots; spots above light rose color; below larger 
and nearly white; 4 or 5 roundish rose-colored blotches on the back, 
besides some mottlings of a similar shade; the first spot, often obscure, 
under the fourth dorsal spine; the next near the lateral line under the 
eighth dorsal spine; the third close to the junction of the two parts of 
the dorsal; the fourth under the end of the soft dorsal; a fifth some- 
times near the base of eighth dorsal spine; opercular flap with a rosy 
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spot; fins light reddish; dorsal speckled at base with light and dark. 

30dy robtst, heavy forwards, tapering into a slender caudal peduncle. 
Head rather pointed in profile. Mouth large, oblique, the lower jaw 
shightly projecting beyond the emarginated tip of the upper jaw; a 
small kuob at the symphysis; maxillary very broad, extending be- 
yond pupil, its middle part with many small scales, its length 2 in 
head; premaxillary in front just below the level of the eye; mandible 
almost entirely covered with small rough scales; muzzle and preczbital 
sealed to the tip of the snout; head densely covered with small scales. 
Cranial ridges rather high and narrow; preocular, supraocular, post- 
ocular, tympanic, and occipital present ; interorbital area concave, 
with 2 prominent ridges covered by scales; supraccular ridge rather 
short; occipital ridge long, curved, ending in a sharp spine; preopercle 
with its second spine long and sharp; preorbital wide, its edge lobed. 
tye large, 4 in head. Gill-rakers short, clavate, the longest of them 
about one-fifth the diameter of the eye. Seales strongly ctenoid, the 
accessory scales largely developed. Dorsal spines rather strong and 
low, the fourth more than one-third the length of the head; the fin 
rather deeply emaiginate; soft dorsal rather low, about as high as the 
second anal spine, 2? in head, robust, curved considerably longer than 
the third or the soft rays; caudal slightly emarginate; pectorals rather 
narrow, reaching beyond ventrals, about to vent, their length two- 
thirds that of the head. Peritoneum white. Head 24; depth 24. D. 
XITI-138; A. III, 6; Lat.1.53. L.15 inches. Coast of California, from 
San Francisco southward, abundant in deep water; a brilliantly-colored 
fish. 

(Sebastichthys constellatus Jor. & Gilb. Proc. U. 8. Nat. Mus. 1880, 295.) 

1021. 8S. rosaceus (Grd.) J. & G.—Corsair. 

Bright orange red, the young strongly tinged or mottled with golden 
yellow; back with 4 pale spots, arranged precisely as in S. constellatus, 
rhodochloris, and chlorostictus; these always very distinet, of a rose- 
pink color, or sometimes almost white; the darker border around them 
is of a deep purple or blood color, never greenish; fins rosy, mottled 
with orange; head with radiating stripes of orange and rosy; nape with 
alternating bars of yellowish and deep red, the colors blending; no de- 
cided green, and no smell pink spots anywhere. Body oblong, little 
elevated. Head rather pointed. Mouth moderate, the jaws about 
equal, the lower with a smail knob; maxillary not reaching posterior 
border of eye; its length 2 in head; premaxillaiies below the orbit. 


eaten eee 
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Kye very large, 34 in head. Maxillary and preorbital partly sealed; 
mandible and snout naked. Cranial ridges much as in NS. constellatus, 
but more depressed; preocular, supraocular, postocular, tympanic, and 
occipital present; length of supraoeular spine about equal to inter- 
orbital width; preopercular spines short. Gill-rakers moderate, longer 
than in S. constellatus, not clavate. Scales moderate, the accessory ones 
numeruvus. Dorsal spines rather low and strong, the fourth two-fifths 
the length of the head, about as high as the soft rays, the fin rather 
deeply emarginate; caudal slightly notched; anal rather low, with the 
second spine curved, 24 in head, much longer and stronger than third, 
shorter than the soft rays; pectoral fins moderate, reaching beyond tips 
of ventrals, past the vent, 354 in body. Peritoneum blackish. Head 
23; depth 3. D. XIJI-13; A. III, 6; Lat.1.48. L.12 inches. Coast 
of California, in rather deep weter; the most abundant of the red spe- 
cies, and one of the smallest. 


Sebastes rosaceus Gra. Proce. Acad. Nat. Sci. Phila. viii, 146, 1854, and in U.S. Pae. 
, 
R. R. Surv. Fish. 78, pl. 21 (poor figure, from a specimen in bad condition): Sebastes 
helvomaculatus Ayres, Proc. Cal. Acad. Sei. ii, 26, f. &, 1859: Sebastes rosaceus Giinther, 
d 3 ’ 3 ? ? 
ii, 93.) 


1622 8S. rhodochioris Jor. & Gilb.—Fly-fish. 

Bright clear rose-red, without trace of purplish; region above lateral 
line with much deep green in the form of reticulating streaks; below 
the lateral line the green gives place to bright golden yellow similarly 
mixed with red; top of head with cross-bands of green and red; green 
streaks radiating from the eye; four bright pale pink spots on the sides 
of the back, arranged precisely as in rosaceus, constellatus, and chloros- 
tictus, the color brighter than in these, surrounded by rings of green, 
without any trace of purplish shading; a pink opereular spot; a pale 
area behind eye; fins all with the rays red, the membranes olive or 
golden. Body oblong, more elongate than in related species; maxil- 
lary 24 in head, reaching beyond pupil; jaws about equal; preorbital 
narrow. Eyes very large, 34 in head. Cranial ridges higher and 
sharper than in any other of the red species; preocular, supraocular, 
_postocular, tympanic, and occipital species present; interocular space 
very narrow, its width less than length of supraceular spine; two sharp 
ridges extending lengthwise of it; preopercular spines long. Gill-rakers 
as in rosaceus ; mandible finely scaled near the base. Dorsal fin meder- 
ately emarginate, lower than in rosaceus, the longest spine nearly 3 in 
head; soft dorsal as high as spines; caudal slightly notched ; second 
anal spine longer than in any other species, longer than maxillary, 
higher than the soft rays, half length of head; pectoral reaching past 
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ventrals, nearly to anal, 32 in body. Peritoneum dusky. Head 24; 
depth 3. D. XIII-14; A. IIT, 6; Lat. 1. 58, the accessory scales very 
numerous. lL. 12 inches. Off Monterey and San Francisco, in deep 
water; rather rare. 

(Sebastichthys rhodochloris Jordan & Gilbert, Proc. U.S. Nat. Mus. 1880, 144.) 


1023. 8. chlorostictus Jor. & Gilb.—Pesca Vermiglia. 

Olivaceous above, sides pinkish and golden; four roundish spots of 
pink placed as in SN. constellatus and S. rosaceus, but less distinet; a 
pink blotch on opercular flap; the upper parts of the body, from just 
below the lateral line, closely covered with small round spots of a clear 
olive-green; these spots most distinct on the back and the top of the 
head; on the sides of the body, just above and below the lateral line, 
these spots form two continuous series, following the course of the lat- 
eral line; eyes above with green spots; fins nearly plain red; base of 
dorsal spotted with olive. Body oblong. Head moderate, the profile 
rather steep, with a nearly even slope Mouth large, oblique, the max- 
illary reaching to behind the pupil, its length about 2+ in head; the 
premaxillary in front below the level of the large eye, which is 35 in 
head. Jaws equal in the closed mouth, the tip of the lower fitting 
into the emarginate upper jaw; a rather conspicuous symphyseal 
knob. Preorbital sinuate. Cranial ridges sharp and high, ending in 
sharp spines, about as in constellatus ; preocular, supraocular, postocu- 
lar, tympanic, and occipital present. Inteorbital space concave, with 
two rather prominent ridges. Preopercular spines rather sharp, the 
second longest; opercular spines sharp. Gill-rakers long and rather 
strong, not clavate, the longest about two-fifths the diameter of the 
eye, longer than in related species. Seales on head fewer than in S. 
constellatus; the snout wholly naked; maxillary partly scaled; man- 
dible naked. Dorsal spines very high, nearly as high as in vevillaris ; 
the fourth highest, nearly half head, higher than the soft rays, which 
are also considerably elevated. Dorsal fin rather deeply emarginate; 
caudal fin emarginate; anal fin not very high, its second spine much 
higher and stronger than the third, about as high as the soft rays, 24 
in head; pectorals 34 in length, with moderate base, reaching beyond 
tips of ventrals, about to vent. Head 24; depth 2%. D. XIII-13; A. 
IW, 6; Lat. 1.50. L. 15 inches. Off Monterey and San Francisco; 
abundant in deep water. 
aaaaa. Species with the lower jaw projecting and scaly; the postocular spine want- 


ing; the body elongate; the peritoneum dusky; otherwise as in the preceding 
group. 
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1024. S. elongatus (Ayres) J. & G.—eina. 
Color light red; sides above with irregular horizontal interrupted 
olive-green bands, which are more or less broken into blotches, two of 
these bands below the lateral line, becoming confluent behind; a dis- 
tinct pale band following the course of the lateral line; upper fins 
blotched with olive, lower pale red; head olive and blotched above, 
pale red below; chin black. Body more elongate than in any of the 
other species (except pducispinis), compressed. Head long, rather 
pointed. Mouth large; maxillary extending to posterior margin of pu- 
pil, its length 24 in head; premaxillary on level of lower margin of 
orbit; lower jaw strongly projecting. Eye very large, longer than 
snout, 34 in head; interorbital space broad, concave, with low frontal 
ridges. Cranialridges low and long; preocular, supraocular, tympanic, 
and occipital present; tympanic spines small; preopercular spines very 
sharp, all pointed, directed backwards; opercular spines very long and 
sharp. Gill-rakers long and strong, the longest about one-third the eye. 
Scales large, not very rough; accessory scales numerous. Maxillary, 
mandible, and preorbital scaly. Dorsal spines moderately high, rather 
strong, the highest about equal to the soft rays, 2? in head; the fin not 
deeply emarginate. Caudal fin lunate; anal fin rather low; the second 
spine half length of head, much longer than the third, higher than the 
soft rays; pectorals moderately broad, long, reaching beyond the tips of 
the short ventrals to vent. Peritoneum dusky. Head 22; depth 33; 
pectoral 31. D. XITI-13; A. III, 6; Lat. 1.58. L.12 inches. About 
Monterey and San Francisco; abundant in deep water. This species 
bears considerable resemblance to S. proriger. 
(Sebastes elongatus Ayres, Proc. Cal. Acad. Sci. ii, 25, 1859, f. 9.) 
aaadaaa. Species with the scales of moderate size; the cranial ridges well developed ; 
the postocular wanting; scales smoothish; those on the head mostly eyeloid ; 
lower jaw naked, its tip protruding; peritoneum white; second anal spine 
long. 

1025. 8S. rubrivinetus Jor. & Gilb.—Spanish Flag. 

Very pale rose-red, almost white, with cross-bands of a deep, intense 
crimson-red; these bands broadest on the back; one of the bands runs 
across the eye, snout, suborbital and maxillary, its boundaries indis- 
tinct; the next across the nuchal region, front of dorsal and opercle; 
the next across the middle of the spinous dorsal, including the ventrals 
and the postrior half of pectorals; another across soft dorsal and anal; 
another across base of caudal, the fin itself being deep rose color; the 
other fins share the color of that part of the body against which they 
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lie. Body robust, rather deep and compressed. Head long, acute in 
profile, there being a nearly straight slope from a bony prominence in 
front of the spinous dorsal to the tip of the lower jaw. Mouth rather 
large, oblique, the lower jaw projecting; maxillary broad, extending to 
opposite the middle of the eye; its length 21 in head; premaxillary on 
level of lower border of eye; cranial ridges quite low, their spines 
bluntish and depressed; preocular, supraocular, tympanie, and occipital 
ridges present; interorbital space flattish, narrow, not so broad as the 
eye, not widened behind, with sparse, smooth scales; two long frontal 
ridges extend the length of the interorbital space; these are covered 
with bare skin; behind and between these are two shorter ridges cov- 
ered by naked skin; occipital ridges long, curved, diverging behind; 
mandible naked; maxillary with a few scales; suborbital stay very 
prominent, its tip nearly reaching the preopercle; preopercular spines 
very strong, the second longest; opercular spines long; preorbital 
wide. Eye very large, its diameter 33 in length of head. Gill-rakers 
rather short, robust, much compressed, the longest about one-fourth the 
length of the eye. Scales on head all small and thin, mostly cycloid; 
scales of body smoother than usual; accessory scales very numerous. 
Dorsal spines robust, rather high, the fifth not quite half the length of 
the head; those behind rapidly shortened, the membrane joining the 
thirteenth spine below its middle; soft rays about as high as spines; 
caudal slightly emarginate; anal low, its second spine 24 in head, much 
longer and stronger than third, both robust; pectorals moderate, not 
reaching vent, 32 in length; the base equal to diameter of eye; ven- 
trals not reaching tips of pectorals.’ Peritoneum white. Mead 23; 
depth 24. D. XIII-12; A. IlI,7; Lat. 1. 55. UL. 15 inches. Santa 
Barbara to Monterey, in deep water; rare. In life, the most brilliantly 
‘colored large fish in our waters. 
(Sebastichthys rubrivinctus Jordan & Gilbert, Proc. U. S. Nat. Mus. 1880, 291.) 
aaaaaaa. Species with the scales of moderate size, the cranial ridges strong and 
mostly high, but not sharp, the postocular wanting; the jaws nearly equal, 
the lower naked; the gill-rakers short; the pectorals broad, with thickened 
lowerrays; anal Ill, 5 to ILI, 7. (Sebastichthys* Gill.) 
1026. 8. auriculatus (Grd.) J. & G. 
Color blackish brown, much mottled with light brown; top of head 
dark; a dark blotch on the upper angle of the opercle; entire body 


flushed with brownish red, this color most noticeable on front of head; 


*Gill, Proc. Acad. Nat. Sci. Phila. 1852, 278: type Sebastes nigrocinctus Ayres: 
(Ge fBaoros, magnificent; 7y0uvs, fish.) 
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a brownish red streak along middle of maxillary, and a second from the 
preorbital downwards and backwards across the cheek; another from 
eye to lower part of opercle; fins all marked with dark and light olive 
and reddish, the latter hue especially on the ventrals and anal; base of 
pectoral blackish; northern specimens are more blackish, and less uni- 
form in color; old specimens are often nearly uniform reddish brown; 
the young sometimes with obscure dark bars, the caudal fin speckled. 
Body oblong; rather deep. Mouth moderate, below axis of body, the 
jaws nearly equal; maxillary reaching beyond eye, its length 24 in 
head; preorbital broad; interorbital space concave on each side of a 
broad median ridge; preocular, supraocular, tympanic, coronal, and 
occipital spines present, the latter sometimes divided; preopercular 
spines long, all directed backward, the second longest; opercular 
spines weak; 3 suprascapular spines. Seales on body large, ctenoid; 
accessory scales not very numerous; mandible naked. Spinous dorsal 
high, the longest spine 2 in head, higher than the soft rays, which 
are much elevated; second anal spine longer and stronger than third, 
24 in head; soft part of anal high; pectorals rather short and broad, 
the tips barely reaching the vent, their length 34 in body; ventrals 
reaching to vent; caudal truncate. Head 3+; depth 24. D. XIII, 
13; A. Til, 7; Lat.1.45. L.18 inches.  Pacifie coast, from Vancouver's 
Island to Cerros Island, very abundant; the only species entering 
the bays and caught with hook and line from the wharves. It may 
be known at once by the coronal spines, which are developed on no 
other American species of the genus. In some of our specimens from 
the Gulf of Georgia these spines are obsolete on one or both sides. 

(Sebastes auriculatus Grd. Proc. Acad. Nat. Sei. Phila. 1854, 131, 146, and U.S. Pace. 
R. R. Surv. Fish. 80: Sebastes auriculatus Ayres, Proc. Cal. Acad. Sci. 1862, 215, f. 68: 
Sebastes ruber var. parcus Ayres, Proc. Cal. Acad. Sci. i, 7, 1854.) 

1027. S. rastrelliger Jor. & Gilb.—Grass Rock-fish. 

Blackish green, with paler mottlings, the sides spotted with darker; 
belly pale greenish; paired fins dark, often bordered with reddish; other 
fins chiefly olivaceous, spotted with darker; the brightness of the olive 
and greenish shades is quite variable, but the species is always without 
definite markings and without bright red. Body oblong, deepest at the 
shoulders. Head short, blunt. Mouth moderate, little oblique, the max- 
illary reaching to the posterior margin of the eye, its length 2+ in head; 
the premaxillary rather below the level of the eye; jaws equal, without 


symphyseal knob. Eye small, anterior, 45 in head. Cranial ridges 
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strong, but broad and depressed, ending in small spines; preocular, 
supraocular, tympanic and occipital present; the occipital ridges are 
very long, equalling the diameter of the orbit; preopercular spines 
short and stout, the two upper subequal; opercular spines very broad 
and flat, sometimes bifid; suprascapular spines strong; interorbital 
space moderate, narrower than eye, flattish, with two low ridges; spines 
of head little divergent backwards. Gill-rakers very short, wide, com- 
pressed, the longest almost as wide as high. Scales on body large; 
accessory scales few. Dorsal spines low, the fifth about two-fifths the 
length of the head; the fin little emarginate; soft rays considerably 
higher than spines; caudal slightly rounded; anal high, its spines low, 
the second as high as the third and much stouter, 3 in head; pectoral 
rather short, reaching vent, its base extremely broad, its width about 
one-third length of head; the lower rays much thickened; length of 
pectorals 33 in body; ventrals moderate, not quite reaching the tips of 
the pectorals. Peritoneum brownish. Head 3; depth 23. D. XIII- 
13; A. ILD, 6; Lat. 1.47. L. 15 inches. Coast of California; abundant 
southward. A strongly marked species, known at once by its short | 
gill-rakers. 

(Sebastichthys rastrelliger Jor. & Gilb. Proc. U. S. Nat. Mus, 1880, 296.) 

1028. 8. caurimus (Rich.) Jor. & Gilb. 

This form agrees with the subspecies verillaris, in general characters, 
differing in the color, which is scarcely reddish or yellowish, the dark 
shades being dark brown, the pale shades light brownish and better 
defined than in vevrillaris ; the chin is rather more projecting; the dor- 
sal spines are slender and much lower than in verillaris ; in this respect 
there is considerable variation among individuals; the armature of the 
head is essentially the same as in vevillaris, as are the fin-rays, gill- 
rakers, and scales. Puget Sound to Sitka; abundant. 

(Sebastes caurinus Richardson, Voy. Sulphur. Ichth. 77, pl. 41, f. 1, 1845. This species 
has no special affinity with the Japanese S. inermis, with which it has been identified 
by Dr. Giinther. ) 

Subsp. vexillaris Jor. & Gilb.—Garrupa. 

Bright pale yellowish-red, becoming lighter below, the reddish and 
yellowish forming large and irregular areas, sometimes one shade pre- 
dominating, sometimes the other; a pink cross-blotch on the back at 
base of the second and third dorsal spines sometimes present; upper 
parts of head mostly pink, with broad olive shades running backward, 
one on the lower lip, one on the maxillary, one from preorbital region 
downward, one from the eye backward and downward across the cheeks, 
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and another across the opercular spines; fins all pinkish red, the mem- 
branes olive; vertical fins narrowly edged with dusky; top of head usu- 
ally with alternating cross-shades of pinkish and yellowish; yellowish 
shades sometimes replaced by light olive; other specimens are quite red; 
still others brownish; the light areas on the back have a position sim- 
ilar to that of the rosy spots in S. constellatus. Body stout and com- 
pressed, the back elevated. Mouth rather large, the broad maxillary 
extending behind the orbit, its length 2 in head; premaxillary on level 
of lower edge of pupil; jaws subequal, the lower somewhat projecting, 
but without symphyseal knob; the upper jaw emarginate at tip. Cranial 
ridges long and low, higher than in rastrelliger, the preocular, supraoc- 
ular, occipital,and sometimes tympanic present; preocular spines con- 
spicuous, extending well backward; occipital spines rather long, diverg- 
ing backward; interorbital space broad and flattish, narrower than eye, 
occupied by two raised ridges, covered by the scales; preopereular 
spines moderate, some of them usually divided into two, three, or four 
at tip, the middle one the largest. Eye moderate, high up, 4-44 in head; 
preorbital very broad; suborbital stay short. Jaws naked, Gill-rakers 
rather long and strong, the longest slightly clavate, nearly half as long 
as eye. Dorsal spines very strong and high, about as in chlorostictus, 
nearly as high as in maliger, the highest more than half length of head, 
and rather higher than the very high soft rays; membrane of spinous 
dorsal -rather deeply incised, but less so than in maliger; second anal 
spine 3 in head, searcely longer than the third, and not much stronger, 
about two-thirds as high as the soft rays; caudal truncate; pectoral 
shorter than head, not reaching the vent; its base rather broad, its 
length 3? in body; ventrals not reaching vent. Peritoneum white. D. 
XITI-16; A. III, 6; Lat. 1.55. L.18 inches. Coast of California, 
abundant southward; apparently a geographical variety of S. caurinus, 


but quite different in color. 
(Sebastichthys vexillaris Jor. & Gilb. Proc. U. S. Nat. Mus, 1880, 292.) 


1029. S. maliger Jor. & Gilb. 

Color warm yellowish brown, the anterior portion of the back and 
sides usually clear yellow; breast yellow; anterior part of body and 
head, especially in the adult, closely covered with small round spots of 
a clear orange-brown color; posterior part of body darker than ante- 
rior, variously mottled; soft fins all slaty black, the pectorals and dorsal 
paler at base and speckled; brownish shades radiating from the eyes. 
Body oblong, robust. Head large. Mouth moderate, the jaws nearly 

Bull. Nat. Mus. No. 16——43 
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equal when closed; maxillary reaching to opposite posterior margin 
of eye, its length about half that of head; preorbital moderate, with 
an angular lobe. Cranial ridges a little higher than in cawrinas, a little 
lower than in carnatus ; preocular, supraocular, tympanic, and occipital 
present; occipital ridges low; preopercular spines very short; oper- 
cular long. Gill-rakers moderate, somewhat clavate, about as long as 
pupil. Scales rough. Jaws naked. Dorsal spines very high and 
strong, higher than in any other species, the membranes very deeply 
incised, so that half or more of the length of the highest spines is free 
anteriorly; highest spine about 3 length of head, the fin deeply emar- 
ginate; soft dorsal high, but lower than the spines; caudal truncate; 
anal high, the second spine 23 in head, little higher than the third, not 
two-thirds the height of the soft rays; pectorals very broad and rounded, 
reaching beyond ventrals to vent; base of the fin broader than eye, the 
lower rays thickened; its length 34 in body. Peritoneum pale. Head 
22; depth 24. D. XIII-13; A. III, 6; Lat.1.47. L. 20 inches. Mon- 
terey to Sitka, mostly in deep water, very abundant northward; one of 
the largest species. 

(Sebastichthys maliger Jor. & Gilb. Proc. U. 8. Nat. Mus. 1880, 322.) 

1039. S. carmatms Jor. & Gilb. ; 

Yellowish brown, with blotches of clear flesh-color or pinkish, the 
dark color predominating above, the pinkish below; membrane between 
third and fourth spines always pale, this cclor forming a blotch at the 
base of these spines, and then extending obliquely downwards and 
backwards, usually joming the ventral color; in front of this light area 
on the sides is a narrow oblique dark one, in front of which in turn is 
a pale one, which begins at the angle of the opercle and divides, pass- 
ing around the pectorals and uniting below them; a light blotch under 
the eighth dorsal spine, extending up on the fin; another at junction of 
the two dorsals, and another under the last ray; under each of these 
are irregular undulating pale areas; sides with pale blotches of all 
sizes; head above with cross-shades and bands radiating from eye, its 
light shades tinged with purplish; fins colored like neighboring parts 
of body. Body rather short and deep. Mouth low and rather short, 
the maxillary extending to rather behind the posterior edge of the 
eye, its length 2 in head; premaxillary entirely below eye; jaws about 
equal; no symphyseal knob. Seales on head rather rougher than in S, 
chrysomelas; lower jaw, maxillary, space in front of eye and nasal region 
naked. Cranial ridges well developed, but somewhat lower than in 8, 
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chrysemelas covered with thick skin; preocular, supraocular, tympanic, 
and occipital present; occipital spines lower and narrower than in chry- 
somelas ; preopercular spines small and bluntish. Gill-rakers short, 
clavate. Spinous dorsal always higher than in chrysomelas, the highest 
spines 2 in head, rather higher than the soft rays, the membranes more 
deeply incised than in chrysomelas; caudal truncate; anal moderately 
high, the second spine, 23 in head, stronger and slightly longer than 
third, about two-thirds height of soft rays; pectorals rather short, 34 
in head, about reaching to the vent, their bases very broad, the lower 
rays thickened and fleshy; ventrals reaching vent. Peritoneum white. 
Head 22; depth 2%. D. XIII-13; A. III, 6; pyloric ceca 8; vertebre 
124 15; Lat.143. L.14 inches. Coast of California, generally abun- 
dant; in rather shallow water. 
(Sebastichthys carnatus Jor. & Gilb. Proc. U. S. Nat. Mus. 1880, 73.) 


1031. S. chrysomelias Jor. & Gilb. 

Pattern of coloration precisely as in S. carnatus, the colors different ; 
light shade a clear, warm, brownish yellow, with some specks of deeper 
orange; varying from a dusky orange to olivaceous yellow, the latter 
color more often seen on the belly; dark shade, black or dark brown, 
with slight olive tinge; dark color predominating on the back; mem- 
brane between third and fourth dorsal spines and an area at the base 
of these spines always pale; a yellow blotch extending thence downward 
and backward, usually joining the light color of the belly; another light 
area passing from near the angle of the opercle around the pectorals, 
uniting below them; three other blotches along the back, one under 
the eighth dorsal spine, one under the last spine, and one under the 
last soft ray; from each of these, irregular pale areas extend down the 
sides; fins the color of the region to which they belong; head above 
with dusky eross-shades and faint bands radiating from the eye. Body 
Short and stout, compressed. Head short, bluntish. Mouth rather 
small, entirely below the axis of the body; lower jaw slightly included; 
premaxillaries on level of lower edge of orbit; maxillary reaching poste- 
rior margin of eye, its length 2 in head; preorbital wide. Cranial 
ridges very prominent, high and strong, covered with thick skin, ending 
in strong spines, which diverge backward; preocular, supraocular, tym- 
panic, and occipital present; preopercular spines short and thick. Gill- 
rakers as in 8S. carnatus. Seales moderate, rough, the accessory ones 
few; lower jaw, maxillary, nasal region, and space in front of eye naked. 
Dorsal spines high and strong, the highest 24 in head, rather higher 
than the soft rays, the fin deeply emarginate; second anal spine 2? in 
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head, much stronger than third, the two about equal in length; pec- 
toral 32 in head, with very broad base, reaching beyond the tips of the 
ventrals, which reach nearly to the vent; lower pectoral rays thick- 
ened; caudal truncate. Peritoneum pale. Head 23; depth 23. D. 
XII, 13; A. III, 6. Lat. 1.45. L.13 inches. San Francisco to San 
Diego, abundant in rather deep water. 

(Sebastichthys chrysomelas Jor & Gilb. Proc. U. S. Nat. Mus. 1880, 455, 465.) 


1032. 8. mebulosms (Ayres) Jor. & Gilb.—Garrupa. 

Ground color blue-black of varying shade, sometimes tinged with 
yellowish anteriorly, everywhere finely and irregularly freckled and 
spotted with yellow or white, the light color usually bright and 
sharply defined; these spots smallest and most numerous on head; a 
broad irregular yellow band, made of confluent blotches, from be- 
tween the third and fourth dorsal spines, involving their membranes, 
downward to the lateral line, thence backward to base of caudal; fins 
all black, with light spots at base; under parts soiled yellow. Body 
robust, the back elevated, the profile steep. Mouth rather large, the 
jaws equal, the maxillary 2 in length of head, extending to beyond 
pupil; jaws naked. Eye large. Cranial ridges high and thick, com- 
paratively short; preocular, supraocular, tympanic, and occipital pres- 
ent, the iatter much higher than in chrysomelas, and bulging so that its 
base is narrower than its upper part; interorbital space narrow; pre- 
opercular spines short. Gill-rakers as in chrysomelas. Dorsal rather 
high, considerably emarginate, the highest spines, 2 in head, higher 
than the soft rays; caudal truncate; second anal spine 24 in head, 
stouter and slightly longer than third, much lower than the soft rays; 
pectorals short and broad, 3$ in length, reaching beyond tips of ven- 
trals to vent. Scales rough, the accessory scales numerous. Peritoneum 
pale. Head 3; depth 23%. D. XIII-13; A. II, 7; Lat. 1. 49. L. 12 
inches. Pacific coast, from Vancouver's Island to Monterey, in rather 
deep water; abundant. 

(Sebastes fasciatus Grd. Proc. Acad. Nat. Sci. Phila. 1854, 146, and in U.S. Pac. R. R. 
Surv. Fish. 79, not of Storer: Sebastes nebulosus Ayres, Proc. Cal. Acad. Sci. i, 5, 1854: 
Sebastichihys fasciolaris Lockington, Proc. U. S. Nat. Mus. 1880, 297.) 

1633. S. serriceps Jordau & Gilbert.—Tvree-fish. 

Dark olive, blackish above, yellowish below; sides with about 7 
oblique black cross-bands, wider than eye, usually sharply defined, but 
sometimes faint in the young; two black bands downward and back- 
ward from eye; lips, mouth, front and lower part of head strongly 
washed with coppery red; bases of fins with small whitish spots; fins 
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blackish olive; cranial ridges black. Body robust, compressed behind. 
Head compressed. Mouth large, the maxillary reaching to opposite 
middle of eye, its length 24 in head; jaws equal. Cranial ridges thick, 
short, high and strong, covered with lax, thick skin, placed nearly in 
a right line on each side; preocular, supraoeular, tympanic, occipital, 
and nuchal spines usually present, the latter sometimes coalescent with 
the occipital; interorbital space narrow, flat, closely scaled; preorbital 
rather broad; preopercular spines sharp; jaws naked; membranes of 
spinous dorsal thick, covered with small scales. Eye small, 5 in head. 
Gill-rakers short, stiff and clavate. Dorsal spines strong, rather low, 
scarcely exserted, lower than the sott rays, the longest 23 in head; 
second anal spines 24 in head, stronger than third, scarcely longer; 
pectorals broad and rounded, the lower rays thickened, the tips reach- 
ing vent; ventrals reaching beyond vent; caudal rounded. Peritonenm 
pale. Head3; depth 24; pectoral 33. D. XIII-13; A. IU, 5; Lat. 1. 
50. L. 12 inches. San Francisco to Cerros Island, abundant south- 
ward; one of the most singularly marked of the rock-fishes. 

(Sebastichthys serriceps Jordan & Gilbert, Proc. U. 8. Nat. Mus. 1880, 38.) 

1034. 8S. migrocimetus (Ayres) J. & G. 

Bright orange-red, with 5 jet-black vertical bars, overlaid with red ; 
these bars comparatively narrow, none of them wider than eye; one 
at beginning of dorsal, extending downward on opercle and scapular 
region; a second, broader one, under middle of spinous dorsal; a third 
under posterior part of spinous dorsal; the fourth narrower, under front 
of soft dorsal; the fifth under middie of soft dorsal, all of these extend- 
ing on the dorsal fin; two oblique black bands from eye, downwards 
and backwards across cheeks; another upwards and backwards towards 
the nape; fins uniform deep orange, anal and ventrals tipped with black- 
ish; mouth red. Body short, deep, and compressed, deeper than in any 
of the other species; back arched. Head large, compressed. Mouth 
very large; maxillary extending to veyond pupil, 2 in head; lower jaw 
very slightly projecting, the symphysis not produced; premaxillary 
scarcely below eye. Eye large, 44in head. Cranial ridges higher than 
in any other species, their spines blunt, the ridges arranged in two 
nearly parallel series as in S. serriceps, the surface of the larger ones 
roughened by accessory spinons tubercles as in S. ruber; occipital 
ridges very high; skin covering cranial ridges thin or obsolete, not lax; 
interorbital space sparsely scaled, very narrow, its breadth a little more 
than half diameter of eye, with very strong frontal ridges, which are not 
covered by the scales; jaws naked; preorbital broad, alow ridge extend- 
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ing along its surface and that of the suborbital; this ridge, somewhat 
rough and not covered with the scales, is continuous with the short sub- 
orbital stay; preopercular spines short, very blunt, the opercular spines 
very strong; scapular spines moderate. Gill-rakers short and stout, 
clavate, the longest nearly one-third the diameter of the eye. Dorsal 
spines rather high and strong, the longest 24 in head, about as high as 
soft rays, the fin not deeply emarginate; caudal fin rounded; anal fin 
high, its second spine 24 in head, higher and much stronger than the 
third; pectorals broad, fan-shaped, 33 in length, their base one-third 
broader than the diameter of the orbit, their tips not quite reaching 
tips of ventrals. Scales rough. Peritoneum white. Head 24; depth 
23. D. XIII, 15; A. III, 7; Lat. 1.50. L.15 inches. San Francisco 
to Vancouver’s Island, in deep water; rare southward. <A large and 
singular species. 


(Sebastes nigrocinctus Ayres, Proc. Cal. Acad. Sci. ii, 25, 1559, and 217, f. 67: Sebas- 
tichthys nigrocinctus Gill, Proc. Acad. Nat. Sci. Phila. 1862, 278.) 


309.—_SCORP ANA Linneus. 


Rascacios. 
(Sebastapistes Gill: Parascorpena Bleeker: Pseudosebastes Sauvage: Pontinus Poey.) 


(Artedi; Linnzeus, Systema Nature, 1758: type Scorpena porcus L.) 

Body oblong, somewhat compressed. _Head large, not much com- 
pressed, usually naked above, and armed with several series of spinous 
ridges; often with dermal flaps. Mouth large, with bands of villiform 
teeth on jaws, vomer, and palatines. Scales mostly ctenoid, of mod- 
erate size, often with skinny flaps. Dorsal fin with 12 stout spines; 
anal with 3 spines, the second commonly the longest; pectorals large, 
rounded, the base usually procurrent; the upper rays divided, the lewer 
simple in all our species; ventrals inserted behind pectorals. No air- 
bladder. Vertebree 10 +14. Species numerous in the tropical seas; 
fishes of singular forms and bright colors; the variation in squamation 
and armature is very great, but if the group be further subdivided, 
some characters other than those hitherto suggested must be taken. 
The intergradation of the species of Scorpawna and Sebastodes is very 
perfect. The greater number of dorsal spines and of vertebra afford 
the only characters known to us by which Sebastodes may be distin- 
guished from Scorpena. (ezopzava, the ancient name of Scorpana 
scrofa, from ozopzeos, Scorpion, in allusion to the dorsal spines, which 
inflict a very painful sting-like wound.) 
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a, Cheeks, opercles, breast, and usually top of head scaly; no pit at the occiput; 
aspect of Sebastodes. (Pontinus* Poey. ) 
b. Dermal flaps none; pectoral fin not procurrent; no exoccipital spines. 
1035. 8. dactyloptera De la Roche. 

Color delicate scarlet red, the opercle and dorsal fin somewhat 
mottled with brownish. Body not much elevated, little compressed, 
the tail slender. Head large, little compressed; cheeks, opercles, and 
occipital region well scaled; no dermal flaps anywhere; suborbital stay 
strong. Mouth rather large, with teeth as usual on jaws, vomer, and 
palatines; lower jaw not projecting; maxillary extending to beyond 
pupil. Suborbital with a narrow raised smooth ridge, which ends in a 
spine at the base of the stay; preorbital narrow, its edge slightly spi- 
nous; interorbital space narrow, with two parallel raised ridges and a 
deep groove. Cranial ridges short, sharp, about as in Sebastodes rosa- 
ceus; preocular, supraocular, postocular, tympanic, occipital, and nu- 
chal spines present; suprascapular spines sharp; no exoccipitals; oper- 
cular spines moderate; preopercular spines sharp, the second longest. 
Eye very large, 3 in head. Jaws naked. Gill-rakers rather long and 
slender. Pectoral very narrow for a Scorpena, the rays not procurrent 
below nor thickened, reaching anal; ventrals small, reaching past vent; 
anal small and low, its second spine a little stouter but not longer than 
third; dorsal low, little emarginate, the spines slender. Scales ctenoid, 
regularly arranged; no accessory scales. Head 34; depth 22. D. XII, 
12; A. Il], 5; Lat. 1.43. Deep water off Chesapeake Bay; described 
from a specimen lately taken by the U. 8. Fish Commission. It is pro- 
visionally identified with S. dactyloptera, of the Mediterranean and Ma- 
deira Islands, but it is probably a species distinct from the latter, 
although closely related. 

(De la Roche, Ann. Mus. xiii, 1809, pl. 22, f. 2: Sebastes dactylopterus Giinther, ii, 
99: Sebastes imperialis C. & V. iv, 336.) 


aa, Cheeks, opercles, and top of head naked; dermal flaps present; pectorals pro- 
current, a quadrate pit at the occiput. (Scorpana.) 
c. Breast scaly. (Parascorpena Bleeker.) 


1036. 8S. guttata Grd.—sScorpene; Scorpion; Sculpin. 

Brown, irregularly mottled and biotched with rosy purplish and pale 
olive; opercles and cheeks, a bar behind eye, and 5 or 6 large blotches 
at base of dorsal, purplish; head, back, and sides with many small 


*Poey, Memorias Cuba, ii, 172, 1860: type Pontinus castor Poey. (Latin, pons, bridge; 
*“si Vidée @un pont formé par les trois premiers sous-orbitaires peut contenter les 
étymologistes j’en serai bien aise; j’ai déji dit que les noms les plus sayauts ne sont 
pas les meilleurs.” Poey,) 
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round dark olive spots; belly unspotted; thoracic region pink; spinous 
dorsal blackish, its middle part with many roundish pale spots, forming 
a continuous stripe, besides smaller black spots; caudal and pectoral 
with vertical bars of dark and pale spots; soft dorsal and anal spotted; 
ventrals pinkish, little spotted; jaws and branchiostegals yellowish, 
more or less mottled; axil pale, with round dark spots. Body robust, 
little compressed; interorbital space not very deeply concave; a pit at 
the vertex in front of occipital ridges, much broader than long. Mouh 
very broad, little oblique, the lower jaw included; maxillary 2+ in head, 
reaching posterior margin of orbit. Gill-rakers very short, broad, com- 
pressed. Cranial spines bluntish, high; preocular, supraocular, post- 
ocular, tympanic, occipital, nuchal, and exoccipital present, besides a 
bifid spine between the exoccipital and orbit; upper preopercuiar spine 
longest; opercular spines not large; suprascapular spines 3, knife-like; 
suborbital region without pit, but with a bony carina on which are 
2 or 3 bluntish spines. Head naked; breast, and region before pec- 


torals, covered with small imbedded scales (with exception of opercular . 


flap); anterior margin of preorbitals, margin of preopercle, and nostrils 
with skinny flaps; 1 or 2 rather smail flaps above eye, besides several 
smaller ones on various parts of the head. Scales small, nowhere dis- 
tinctly ctenoid; nearly every scale on the upper parts of body with a 
small membranous flap. Dorsal spines high, higher than the soft rays, 
the longest 2+ in head; second anal spine longest and much the strong- 
est, 3 in head; pectoral very broad, short, and rounded, its lower rays 
procurrent, its tip reaching beyond the ventrals to vent, its base more 
than 4 head, its length 3$ in body; caudal rounded. Peritoneum white. 
Head 22; depth3. D. XII, 10; A. III,5; Lat. 1.30 (tubes); 50-60 scales. 
L. 12 inches. Coast of California, from Point Concepcion southward; 
very abundant. 


(Grd. Proc. Acad. Nat. Sci. Phila. 1854, 145; Grd. U. S. Pac. R. R. Surv. Fish. 77, pl. 
17: Sebastapistes guttatus Gill, in Street’s Bulletin, U.S. Nat. Mus. vii, 1877, 62.) 


1037. S. plumieri Bloch.—Rascacio. 

Olive brown, excessively marbled with silvery and reddish; fins pro- 
_ fusely variegated; caudal barred with brown and silvery; a dark bloteh 
on spinous dorsal, between the 6th and 7th spines; axil black, with 
white spots. Body short and thick. Head irregular in form, with nu- 
merous grooves and pits, and many fleshy slips; a large deep pit below 
the eye, between it and the front of suborbital stay; supraocular flap at 
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least as high as eye; large flaps on preorbital and edge of preopercle, 
preocular, supraocular, tympanic, coronal, occipital, nuchal, and exocci- 
pital spines present; a deep pit behind coronal spines, as long as broad; 
preopercular and opercular spines moderate, bluntish, suborbital stay 
prominent, with 3 or 4 sharp spines; a few scales on preopercle and 
opercular flap; head otherwise naked; maxillary reaching to behind 
eye, not quite half head; lower jaw included; breast covered with small 
imbedded scales; scales of body large, not ctenoid, firm, many of them 
with membranous flaps; lateral line with a series of fleshy flaps. Dor- 
sal low, the highest spine 23 in head, somewhat lower than the soft rays;, 
pectorals very broad, procurrent, reaching about to front of anal fin; 
second anal spine very robust, 22 in head, much larger than third. 
Head 24 in length; depth 3. D. XII, 10; A. III,5; Lat. 1. 25 (rows 
of scales); about 40 pores. West Indies and both coasts of Mexico; 
occasional northward. Here described from specimens from Mazatlan, 
Mexico. 

(Bloch. Nya. Handl.Stockh. x, 234, 1789; Bloch.& Schneider, 1801, 194: Scorpaena bufo 
C. & V..iv, 306; Giinther, ii, 113: Scorpena rascacio Poey, Synops. Pisce. Cubens. 303. ) 


ec. Breast naked. 


1038. 8. porecus Linn.—Pig-foot. 


Reddish brown, much mottled above with darker, and dotted with 
black; much less variegated than in S. plumiert; usually a black blotch 
on posterior half of spinous dorsal. Body oblong, compressed; back 
somewhat elevated, highest at origin of spinous dorsal; suborbital stay 
close to eye, without any pit between it and the eye; supraocular flap 
broad, a little lower than eye; no flaps on posterior edge of preop- 
ercle, four on occipital region, few along lateral line; preocular, supra- 
ocular, tympanic, occipital, exoecipital, and nuchal spines present; a 
pit before occipital spines; opercular and preopercular spines short; 
maxillary reaching posterior margin of orbit. Scales present on post- 
ocular region and upper part of preopercle; scales on body somewhat 
regularly placed; breast naked. Fins high; pectorals much less pro- 
current at base than in S. plumieri, reaching beyond tips of ventrals, 
which reach anal; spines slender, the second anal slender, little longer 
than third. Gill-rakers short and thick. D. XIII, 10; A. III, 5; Lat. 
1.40. Southern Europe; a specimen said to have been sent to Cuvier 
from New York. 

(Linn. Syst. Nat.; C. & V. iv, 300; Giinther, ii, 107.) 
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360.—_—SETV ARCHES Johnson. 


(Johnson, Proc. Zodl. Soc. Lond. 1862, 11: type Setarches giunthert Johnson. ) 

As here understood, this genus differs from Scorpena in having less 
than 12 dorsal spines and the scales cycloid, without skinny flaps. 
Deep-sea fishes. Our species differs from S. giintheri in the possession 
of but ten dorsal spines instead of eleven. (Etymology not obvious.) 


1039. 8S. parmatus Goode. 

Body stout and deep. Fins high; vertical fins inserted well back, 
the paired fins well forward. Interorbital width half the length of the 
upper jaw, about equal to the orbit. Eye moderate, nearly 4in head. 
Scales comparatively large, regularly arranged, cycloid, with concentric 
furrows and no dermal flaps. Cranial ridges developed about as in Se- 
bastes. Preopercular spines very long; caudal truncate. Pectoral fiu 
long, 24 in body. Head 24; depth 22. D. X,6+4; A. III, 6. (Goode.) 
Deep water off Rhode Island; known from a young specimen. 

(Goode, Proc. U. 8. Nat. Mus. 1880, 480.) 


Famity CVII (a).—COTTID. 
(The Sculpins.) 


Body moderately elongate, fusiform or compressed, tapering back- 
ward from the head, which is usually broad and depressed. Eyes 
placed high, the interocular space usually narrow; a bony stay con- 
necting the suborbital with the preopercle, usually covered by the skin; 
upper angle of preopercle usually with one or more spinous processes. 
Teeth equal, in villiform or cardiform bands on jaws, and usually on vo- 
mer and palatines; premaxillaries protractile; maxillary without supple- 
mental bone. Gills 34 or 4; slit behind the last gill small, or obsolete; 
gill-rakers short, tubercle-like or obsolete; gill-membranes broadly con- 
nected, often joined to the isthmus. Body naked, or variously armed with 
seales, prickles, or bony plates, but never uniformly scaled. Lateral line 
present, simple. Dorsal fins separate or somewhat connected, the spines 
usually slender, the soft part elongate; caudal fin separate, rounded; 
anal fin similar to the soft dorsal, without spines; pectoral fins large, 
with broad procurrent bases, the rays mostly simple, the upper some- 
times branched; ventrals thoracic, rarely entirely wanting, the rays usu- 
ally less than I,5. Pseudobranchiz present, at least in all our species. 
Pylorie coeca usually in small number (4-8); air-bladder commonly 
wanting. Genera about 40; species about 150, mostly of the rock pools 


107(@). COTTIDA. 683 


and shores of northern regions; many species found in fresh waters. 
The group, as here understood, comprises a considerable variety of 
forms, and is very difficult to define, as it grades into the Liparidide 
on the one hand, and into the Scorpenide on the other. Most of the 
species are of small size and singular aspect, and none are valued as 
food. The genera have been probably too much multiplied, and sev- 
eral of them can be only provisionally accepted. 


(Triglide, group Cottina, pt.; group Scorpwnina, part, Giinther, ii; family Psyehro- 
lutida@ Giinther, iii, 516, 517.) 


a. Spinous dorsal longer than soft part, of more than 14 spines. (Hemitripterina.) 

b. Spinous dorsal deeply notched, the anterior spines highest; skin rough, with 
prickles and tubercles; teeth on vomer 
and palatines; gill-membrane free from 
isthmus; no slit behind last gill. 

HEMITRIPTERUS, 361. 
aa. Spinous dorsal shorter than soft part, of less than 13 spines. 
c. Ventral fins wanting. (Ascelichthyine. ) 
d. Skin naked; no slit behind fourth gill; gill-membrane free from isthmus; 
teeth on vomer and palatines. 
ASCELICHTHYS, 362. 
cc. Ventral fins present. 

e. Spinous dorsal little developed, continuous with the soft dorsal, the spines 
slender, concealed in the loose naked 
skin; gill-membranes broadly joined to 
the isthmus; no slit behind last gill. 
(Psychrolutine. ) 

f. Vomer and palatines toothless ...-..-.........-.--- PSYCHROLUTES, 363. 
ii VO MOLAWiAbN CeO b Mera ce mciniee!= ere nelocm ne eesti COTTUNCULUS, 364. 
ee. Spinous dorsal not concealed. 
g. Gill-openings extending below at least to the base of lowest pectoral 
ray. (Cottine.) 
h. Slit behind last gill obsolete*; vomer with teeth. 
i. Gill-membranes broadly united to the isthmus, not forming a fold 
across it; head feebly armed; palatine teeth few or none. 
URANIDEA, 366. 
ii. Gill-membranes free from isthmus, or else forming a broad fold 
across it; head well armed. 
j. Palatine teeth well developed; body usually more or less 
BCR es eee een ace ee LCELUS, S00: 
jj. Palatine teeth none; body without true scales....CoTrus, 367. 
hh. Slit behind last gill evident. 
k. Vomer without teeth; preopercular spine with antler-like pro- 
cesses; gill-membranes forming a fold 
across isthmus...GYMNACANTHUS, 368. 


kk. Vomer with teeth. 
l, Skin not hispid. t 





*A round pore in some species of Cottus. 
+ Partly villous in Triglops. 
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m. Palatine teeth none. 
n. Gill-membranes more or less joined to the isthmus, some- 
times forming a fold across it. 
o. First dorsal spine not elevated. 

p. Preorbital strongly cavernous; intestinal canal 
short; spines of head short; fresh 
Watelyocces-scceee sate TRIGLOPSIS, 369. 

pp. Preorbital little canvernous; intestial canal short; 
spines of head long; marine. (Subgenus 
Oncocotius) 2 2sees 542-229 Corrus, 367. 

ppp. Preorbital not cavernous; intestinal canal elon- 
gate; lateral -line with a series of large 
bony plates ........... ENOPHRYS, 370. 
oo. First dorsal spine elevated; skin perfectly smooth; 
intestinal canal short..-LiocoTtus, 371. 
nn. Gill-membranes free from isthmus; sides below with 
oblique series of minute prickly scales; 
series of plates along back and along 
lateral dine: caaseeseceee TRIGLOPS, 372. 
mm. Palatine teeth present. 
q. Gill-membranes joined to the isthmus, sometimes 
forming a narrow fold across it. 
ry. Skin perfectly smooth; preopercular spine with 
antler-like processes; spinous dorsal 
short, entire......-- LEPTOCOTTUS, 373. 
rr. Skin with bands of rough scales; preopercular 
spine simple; spinous dorsal long, emar- 
ginatele secs ace HEMILEPIDOTUS, 374. 
qq. Gill-membranes entirely free from the isthmus. 
8. Sides of back with a band of rough scales; 
ventral fins very long, armed with set. 
MELLETES, 375. 
gs. Sides of back without band of scales. 
t. Ventrals I, 5; spinous dorsal long. 
SCORP-ENICHTHYS, 376. 
tt, Ventrals I, 3; spinous dorsal short. 
OLIGOCOTTUS, 377. 
UW. Skin everywhere rough with villiform prickles; first dorsal 
elevated in front; head siuall, with ver- 
tical cheeks. 
u. Gill-membranes free from the isthmns; 
ventrals small ........-. BLEPSIAS, 378, 
wu. Gill-membranes united to the isthmus; 
ventrals well developed. 
NAUvUTICHTHYS, 379. 
gg. Gill-opening restricted to the space above the upper edge of the base 
of the pectoral; skin everywhere with 
bifid or trifid prickles. (hamphocot- 
tine.) 

v. Snout produced; mouth very small; no 
teeth on vomer or palatines; head ele- 
vated, with two bony ridges. 

RHAMPHOCOTTUS, 380. 
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361.-HEMITRIPTERUWS Cuvier. 


Sea Ravens. 


(Cuvier, Régne. Anim. ii, 1829, ed. 2: type Hemitripterus americanus C. & V.) 

Body moderately elongate, scaleless, but the skin covered with prickles 
and bony protuberances of various sizes and forms. Head large, with 
numerous bony humps and ridges and fleshy slips above; orbital rim 
much elevated, the interorbital space deeply concave; a depressed 
area at the occiput, behind which are two blunt spines on each side. 
Mouth very wide; jaws, vomer, and palatines with broad bands of 
teeth; no slit behind last gill; gill:membranes broadly united, free 
from the isthmus; preopercle with stout, blunt spines; suborbital stay 
very strong, forming a sharp ridge. Spinous dorsal much longer than 
the soft part, of 15 to 18 spines, of which the first two are the highest, 
and the fourth and fifth shorter than the succeeding ones, the fin thus 
deeply emarginate; pectoral fins very broad, much procurrent; ven- 
trals I, 3. Large fishes of singular appearance, inhabiting the North 
Atlantic and Pacific. (jt, half; cpers, three; zzepov, fin.) 


1040. Hi. americamus (Gmelin) Cuv. & Val.—Sea Raven. 

Reddish brown, marbled with darker brown, and much variegated; 
yellowish below; fins variegated with light and dark. Body villous, 
the prickles enlarged and tubercle-like along back and lateral line; 
nasal spines strong; supraocular ridge much elevated, with dermal 
flaps and two blunt spines; two pairs of fleshy slips on nasal bones, 
and two on supraocular ridges; smaller cirri on maxillary, on preor- 
bital, and several on lower jaw; interocular space very deeply concave; 
two blunt occipital spines on each side, outside of which are two or 
three others; opercle small, with a bony ridge; preopercle with two 
blunt spines, below which are one or two others; lower jaw slightly 
projecting; maxillary reaching beyond eye, about half head; pectorals 
nearly reaching anal; highest dorsal spine 13 in length of head, as 
long as caudal; ventrals reaching half way to anal. Head 22; depth 
3% D. IV, XII-I, 12; A. 13; Lat.1.40. Atlantic coast of America; 
chiefly northward from Cape Cod. 


(Scorpena americana Gmel. Syst. Nat. 1788, 1220: Cottus acadian Walbaum, Artedi 
Pise. 1792, 392; Cuv. & Val. iv, 268; Giinther, ii, 143: Hemitripterus acadianus Storer, 
Hist. Fish. Mass, 35.) 
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O41. H. cavifroms Lock. 

Very similar to the preceding, but with the upper surface of the head 
more uneven, the concavity of the interocular area more marked, and 
the dorsal fin with more spines. Head equalling depth, about 35 in 
total length with caudal. D. IV, XIV-13; P. 20; V.1,3; A. 14; Lat. 
}.44. L.16inches. Kodiak, Alaska; perhaps not distinct from the 
preceding. 

(Lockington, Proc. Acad. Nat. Sci. Phila. 1880, 233: ? Cottus villosus Pallas, Zoogr. 
Ross.-Asiat. iii, 129, 1811.) 

362.—ASCELICHTHYS Jordan & Gilbert. 
(Jordan & Gilbert, Proc. U. S. Nat. Mus. 1880, 264: type Ascelichthys rhodorus Jor. & 
Gilb.) 

Body plump, fusiform, tapering backward, covered with loose smooth 
skin; head broad, depressed, its upper surface evenly and weakly con- 
vex; a hooked preopercular spine; no nasal spines; a supraorbital cir- 
rus; teeth on jaws, vomer and palatines; no slit behind fourth gill; gill- 
membranes broadly united, free from the isthmus; spinous dorsal low; 
the spines slender, almost concealed in the membrane; pectorals broad ; 
ventral fins wanting. Small fishes of the rock pools of the North Pacific. 
(a, privative; ozeloc, leg; ?700-, fish.) 

1642. A. rhodorus Jor. & Gilb. 

Dark olivaceous, sometimes with saddle-like pale blotches; lips rosy; 
spinous dorsal dusky, edged in life with bright crimson; other fins 
dusky, edged with paler, the pectoral slightly barred. Head low, 
rounded anteriorly; maxillary reaching to posterior border of eye. No 
scales, prickles, or barbels anywhere, except a fringed cirrus over the 
eye; preopercle with a short, simple, strongly hooked spine; spines 
directed downwards and forwards on subopercle and interopercle; lat- 
eral line continnous. Dorsal fins connected by membrane, the spines 
low, weak, nearly uniform; soft dorsal nearly twice as high as spinous; 
pectorals about reaching vent. Head 3; depth 5. D. IX-19; A. 15; 
P.16. L.5inches. Pacifie coast; Sitka to Cape Mendocino; abundant 
among rocks between tide-marks. 

(Jordan & Gilbert, Proc. U.S. Nat. Mus, 1880, 264.) 


363.—PSYCHROLUTES Giinther. 


(Giinther, Cat. Fish. Brit. Mus. iii, 516, 1861: type Psychrolutes paradoxus Gtinther. ) 
Body tadpole-shaped, tapering from the head to the very slender tail, 
covered with very loose, naked, movable skin. Head large, depressed, 
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flattish above; snout obtuse, rounded; interocular space very broad, 
concave, the ocular ridges obsolete; lower jaw projecting; maxillary 
entirely adnate to the skin of the preorbital; jaws with bands of villi- 
form teeth; no teeth on vomer or palatines; no spines or cirri about 
the head; suborbital stay narrow, not reaching preopercle. Gill-mem- 
branes united to the isthmus; gills 34, no slit behind the fourth. 
Branchiostegals 7. Fins connected; spinous dorsal of short, slender, 
flexible spines, imbedded in the skin and scarcely visible; soft dorsal 
short, the rays close together; anal low; caudal separate; pectoral fins 
long, with a broad, procurrent base. Ventrals rather long, I, 5, close 
together, distinct, the base adnate to the body. Small fishes, closely 
resembling Liparidide, from which group they are distinguished by 
no character of much importance. (yvzpodovuzqs, one Who bathes in cold 
water.) 


1043. P. paradoxus Gthr. 

Dusky, pale below; sides of head with round pale spots (mucous 
pores); top of head with dark obscure streaks. Body almost fusiform, 
tapering from the shoulders to the very slender tail. Head very large, 
depressed, its bones thin; interocular space two-fifths length of head. 
Mouth large, the maxillary extending to below posterior margin of eye; 
premaxillary on the level of pupil; two blunt tubercles behind eye; no 
spines about head; processes of premaxillary very prominent; isthmus 
broad. Dorsal long, the spines separated by an emargination from the 
soft rays, the spines very slender, weak and wide apart, enveloped in 
thick skin; soft rays close together, much higher than the spines; 
caudal short, rounded; anal fin similar to soft dorsal, but lower; ven- 
trals about half as long as the pectorals, their rays about I, 3. Head 
22; depth 44. D. VIII-9; A. 9; C. 12; B. 7. North Pacific; this 
description taken from a specimen examined by us from Kodiak; the 
original type from the Gulf of Georgia. 

(Giinther, iii, 516.) 


364.—COTTUNCULUS Collett. 


(Collett, Norges Fiske, 1875, 20: type Cottunculus microps Collett. ) 
Tadpole-shaped, the head extremely large, the body tapering rapidly 
from the shoulders to the slender tail; mouth rather large, terminal, 
oblique, the jaws about equal; villiform teeth in the jaws; a double 
patch on vomer; no teeth on the palatines; no spines on the head, the 
tubercular surface of the skull covered by skin; skull thin, its bones 
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not firm. Gills 34, no slit behind the last arch; gill-membranes broadly 
joined to the isthmus, their union extending to above the lower edge of 
the base of the pectorals. Pseudobranchie very small; no cirri, scales, 
or prickles; the skin thin and movable, smooth, or roughened with small 
warts. Spinous dorsal little developed; the two fins usually continu- 
ous ; spines very slender, flexible, imbedded in the skin; pectorals short, 
procurrent below; ventrals very short, well separated, their rays I, 3; 
caudal rounded. Deeper parts of the Atlantic; very closely related to 
Psychrolutes. (A diminutive of Cottus.) 


2O44. C. microps Collett. 


Pale, with three broad dusky cross-bands on body and fins, one on 
head, one through spinous dorsal and pectoral, one through second 
dorsal and anal, besides a small band at base of caudal. Head very 
large, its length, breadth, and depth nearly equal; the greatest depth 
at the nape; four bony tubercles on top of head and some at the sides, 
all covered by the skin; lower jaw included; maxillary extending to 
below the middle of the eye, which is equal to the snout, and about 43 
in head; suborbital stay and the roughish edge of the preopercle both 
covered by smooth skin; chin and preorbital with pores. Skin every- 
where thin, somewhat movable, its surface roughened by small blunt 
warts. Dorsal fin continuous, the feeble spines lower than the soft 
rays; pectorals barely reaching anal; caudal long. Head 22; depth 33. 
D. VI-19; A.10. L.8inches. Deep water off the coasts of Norway 
and of Rhode Island; lately taken by the United States Fish Commis- 
sion. The specimens here described by us differ somewhat from Col- 
lett’s description, but the very small size of the original types may per- 
haps account for the discrepancies. 

(? Collett, Norges Fiske, 1875, 20, pl. 1; Goode, Proc. U.S. Nat. Mus. 1880, 479.) 


1045. C. torveas Goode. 

~ Color yellowish, the fins all dusky; no cross-bars. General form and 
appearance of C. microps, but the head still larger, and the skin per- 
feetly smooth, very thin, loose, and movable as in Liparis. Tubercles 
on head stronger, more numerous, covered by skin, but more spine-like, 
the bones firmer; spinous dorsal still feebler and more concealed. 
Head 24; depth 34. D. VII-14; A. ca. 15. L. 6 inches. Deep water 
off the coast of Rhode Island; lately taken by the United States Fish 
Commission. 

(Goode, Proc. U. 8. Nat. Mus. 1880, 479; name only.) 
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365.—ICELUS Kroyer. 
(Kroyer, Naturhist. Tidsskr. i, 253, 1644: type Icelus hamatus Kroyer.) 

Body fusiform, naked, or variously covered with rough scales or 
plates, which are permanent and alike in both sexes; skin otherwise 
smooth. Mouth rather large; teeth on vomer and palatines. Head 
naked or scaly, usually with cirri; preopercular spine hooked, branched, 
or forked. Gill-membranes broadly united, free from the isthmus; no 
slit behind fourth gill; ventral rays I, 3. North Atlantic and Pacific; 
the species differing greatly in appearance and armature. (e¢zedvs, re- 
sembling.) 

*Skin more or less scaly. 
a. Spinous dorsal not emarginate. 


b. Top of head and interorbital area convex and nearly smooth; head naked. 
(Artedius* Girard.) 


1046. I. lateralis (Grd.) J. & G. 


Dark clear olive-green; head reddish-shaded, the back with sharply 
defined cross-blotches, alternately dark olive and pale; lower half of 
sides usually with numerous small pale spots; belly bluish; fins barred 
with different shades of olive, reddish brown, and black; northern spe- 
cimens with a black spot on the front of the spinous dorsal; below it 
a scarlet crescent, bordered with yellow. Body rather slender, little 
compressed. Head long and low, less deep than in the other species; 
occipital region almost flat; interocular space much narrower than the 
eye. Eye shorter than snout, nearly 5 in head; skin of head eyery- 
where perfectly smooth, its upper surface with numerous small con- 
spicuous pores, and many slender small cirri; no distinet supraorbital 
curus, and no occipital ridges; nasal spines small. Mouth very large, 
the jaws nearly equal, the maxillary extending to below the posterior 
edge of the eye, its length about half that of the head; preopercular 
Spine very small, covered with the skin, forked at tip. Dorsal band of 
scales narrow, of about 8 rows anteriorly, 2 or 3 posteriorly. » Lateral 
line anteriorly, with small cirri. Dorsal spines very slender, the first 
two shorter than the others; pectorals reaching front of anal. Head 
23; depth 5. D.IX-16; A.13; V.I, 3; scales about 28 in a longitu- 


*Girard, Proc. Acad. Nat. Sci. Phila. 1856, 134: type Scorpenichthys lateralis Girard. 
Dedicated to Petrus Artedi, the “father of Ichthyology,” the ablest student of fishes 
before Cuvier. 


Bull. Nat. Mus. No. 16———44 
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dinal series. L. 5 inches. Rock-pools; from Puget Sound to San Luis 


Obispo; not common. 


(Scorpenichthys lateralis Grd. Proc. Acad. Nat. Sci. Phila. 1854, 145: Artedius lateralis 
Girard, U.S. Pac. R. R. Sury. Fish. 70: Artedius lateralis Giinther, ii, 174.) 


bb. Top of head uneven; interorbital area concave. 
c. Head with stellate scales above. 
1047. I. motospilotus (Grd.) J. & G. 

Olivaceous, often tinged with purplish, and much variegated; a black 
bar at occiput; another from middle of spinous dorsal to the axil; one 
under front of second dorsal extending obliquely forwards; one under 
posterior part of second dorsal; one on caudal peduncle; bars and in- 
terspaces everywhere finely reticulated and mottled; lower parts dusky, 
with brassy tinge, often with dark reticulations around whitish spots; 
branchiostegals blackish, with yellow tinge; fins all variegated, the 
lower fins generally dusky; a black spot ocellated with orange between 
first and second dorsal spines, sometimes a duller one between third 
and fourth; a large black spot between sixth and eighth spines. Head 
short and broad, its vertex depressed; nuchal region with a cross-ridge, 
in front of which is a quadrate depression; two blunt tubercles behind 
each eye, armed at tip with small spines; behind these two others with- 
out spines, on the occipital ridges; each of these spines with a small 
cirrus; a small cirrus above posterior part of eye; a minute one on the 
maxillary; interorbital space deeply concave, the supraocular ridges 
elevated. Eye very large, 42 in head. Mouth moderate, broad, the 
maxillary extending to beyond the pupil, its length nearly half that of 
the head; suborbital stay strong; preopercle with a strong process, 
bifid at tip, and with one or more upward-directed spines; below this 
three blunt serrated processes or multifid spines; vertex, temporal re- 
gion, interorbital space, and opercles covered with small, detached, 
stellate scales, strongly spinous at their edges; these smaller than the 
scales of the dorsal band. Head 23; depth 43. D. IX-15; A. 11 or 
12. L.10 inches. Northern specimens represent a marked variety, 
the color paler, the head more scaly, and the edge of the preopercle 
without serrated processes. D. IX-17; A.12. Pacific coast; abun- 
dant at Santa Barbara and in Puget Sound; not found in rock-pools. 


(Calycilepidotus lateralis Ayres, Proc. Cal. Acad. Sci. 1856, 77: Artedius notospilotus 
Gra. Proc. Acad. Nat. Sci. Phila. 1856, 134, and U.S. Pac. R. R. Surv. Fish. 71: Artedius 
notospilotus Giinther, ii, 174.) 


cc. Head without developed scales. 
d. Upper preopercular spine hooked, bifurcate, (Icelus.) 


, 107(@). COTTIDA—ICELUS. 691 


1048. I. hamatus Kroyer. 

Yellowish, with many brown spots. Head large, naked; upper pre- 
opercular spine small, hooked upwards, bifureate; 3 spines below it, two 
of them hooked upwards; two blunt occipital spines; vertex depressed. 
Skin of body above with warty scales and small prickles; some rows of 
bony scales from neck to base of caudal; a series of tubercles along 
lateral line; sides of body with scattered scales; interocular space 
very narrow, its width 4 in eye; dorsals separated; pectorals shorter 
than head; no air-bladder; gill-membranes broadly joined, free from 
isthmus; no slit behind last gill. D. IX-20; A. 16; V.I,3. Arctic 
Seas, AJaska to Spitzbergen. 

(Kroyer, Naturhist. Tidsskr. i, 253, 1844; Giinther, ii, 172.) 


dd. Upper preopercular spine long, with 5 hooked processes. 


1049. I. quadriseriatus (Lockington) J. & G. 

Pale olivaceous, somewhat mottled; lateral line with dark blotches; 
branchiostegal region black in the males; a black bar at base of 
caudal; a black spot at front of spinous dorsal, and one at tip of the 
last spine; pectorals with a dark spot at base; other fins olivaceous, 
little variegated. Body slender, little compressed, tapering from the 
shoulders to the slender tail. Mouth moderate, the maxillaries reach- 
ing about to middle of pupil; a pair of ridges on the occiput, each 
ending in a spine, the space between them concave; interocular space 
very narrow, grooved; upper preopercular spine very long, armed with 
about 5 hooks, all but one directed upwards; below this three simple 
spines. Head naked or very nearly so, with conspicuous mucous pores 
above and a few minute cirri. Dorsal fins separated; pectorals broad, 
about reaching anal; ventrals very small. Lateral line with a series of 
spinous plates; above it along the back a double series of spinous 
plates placed at an angle, the upper plates with the free edge down- 
ward and backward, the lower plates with the free edge upward and 
backward; this band composed of a single series before and behind, 
and not extending around the dorsal in front; skin otherwise perfectly 
smooth. Head 31; depth 54. D. VIII-13; A.12; V.I,3. L.3 inches. 
Deep waters off San Francisco; locally very abundant. 


( drtedius quadriseriatus Lockington, Proc. U.S. Nat. Mus. 1879, 330.) 


aa. Spinous dorsal fin deeply emarginate; head scaly. (Chitonotus* Lockington. ) 


*Lockington, Proc. U. 8. Nat. Mus. 1881, 141: type Chitonotus megacephalus Lock. 
(yirerv, a rough cloak; v@ros, back.) 





692 CONTRIBUTIONS TO NORTH AMERICAN ICHTHYOLOGY—IV. 


10650. I. megacephalus (Lock.) J. & G. 


Color pale olivaceous with darker cross-bars; fins in the male, black- 
ish; ventrals and anal whitish, unmarked; eye dusky above. Body 
fusiform; head long; eyes large, separated by a very narrow, slightly 
concave interorbital space; mouth large, the maxillary extending to 
posterior border of eye; preopercle with a strong process armed 
with 3 or 4 upward-directed and 1 horizontal point; below this 3 other 
spines; two or three spines close behind eye on each side; two occipital 
ridges, ending in spines, the space between them concave; top of head, 
interocular space, snout, upper part of opercle, and a narrow belt close 
under the eye covered with rough scales; lateral line with a series of 
quadrate plates, them upper and posterior edges strongly serrate, the 
lower and anterior edges imbedded; above these the back is evenly cov- 
ered with smaller scales, the lower and anterior part of each scale im- 
bedded, and the upper edge strongly toothed; 5 to 8 rows of these 
scales; a narrow naked area at base of dorsal. Dorsal spines slender, 
the first usually longer than head, reaching past front of soft dorsal 
when depressed; the second and third spines progressively shortened ; 
the 4th higher than third, the membrane between third and fourth deeply 
emarginate; second dorsal high; pectorals reaching past front of anal; 
ventrals to vent; anal papilla very large; no conspicuous cirri. Head 
23; depth 54. D. III, VII-15; A. 15; V.I, 3; Lat. 1.38. LL. 6 inches. 
Off San Francisco, in deep water, locally abundant; possibly a variety 
of the next. 


(Chitonotus megacephalus Lockington, Proc. U. 8. Nat. Mus. 1881, 141.) 


1051. EK. pugettemsis (Steind.) J. & G. 


Coloration of the preceding. Body slender, stouter than in J. mega- 
cephalus ; head shorter and broader; the mouth also shorter, the maxil- 
lary not reaching posterior margin of eye; interorbital space extremely 
narrow, narrower than in J. megacephalus ; squamation and armature of 
head and body precisely as in I. megacephalus. Dorsal lower than in J. 
megacephalus, the first dorsal less deeply notched; the first spine little 
higher than the second, its tip not reaching to the end of the fin, its total 
length less than half that of the head; soft dorsal high, higher than first 
dorsal spine. Head 3; depth 43. D. III, VII-15; A.15; V.1I,3; Lat 1. 
37. L.6inches. Puget Sound. 

(Artedius pugettensis Steindachner, Ichth. Beitriige, v, 133.) 
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** Skin naked, smooth. 
1052. I. *umcinatus (Reinh.) Kroyer. 


Olivaceous, mottled and barred with darker, above and on fins. Head 
broad; lower jaw included; palatine teeth well developed; maxillary 
extending to opposite middle of pupil. Eyes very large, separated by 
a narrow ridge; occiput with two blunt ridges, in front of which the 
vertex is concave; upper preopercular spine large, strongly hooked 
upward, more than half length of eye; downward-directed spine on pre- 
opercle long and sharp; skin perfectly smooth. Pectorals reaching front 
of anal; spinous dorsal rather high; vent midway between snout and 
middle of caudal. Head 3; depth 44. D. VITI-13; A. 11. L. 4 inches. 
Cape Cod to Greenland, in deep water; abundant. 

(Cottus uncinatus Reinh. Vid. Selsk. Natur. og Math. Afhandl. 1833, 44: Centriderm- 
ichthys uncinatus Giinther, ii, 172: Icelus uncinatus Kroyer, Naturh. Tidsskr. 1844, 253.) 
1053. I. (?) bicormis (Reinh.) J. & G. 

Occiput with two acute points; four preopercular spines, the upper- 
most of which is bifurcate. Skin not described. D. VIII-15; A. 14. 
Greenland. (Giinther.) 


(Cottus bicornis Reinh. Vidensk. Selsk. Natur. og Math. Afh. viii, lxxxv: Centriderm- 
ichthys bicornis Giinther, ii, 172.) 


366.—URANIDEA Dekay. 
Miller’s Thumbs. 


(Cottus and Cottopsis Girard.) 
(Dekay, New York Fauna, Fish., 1842, 61: type Uranidea quiescens Dekay = Cottus 
gracilis Heckel.) 

Fresh-water sculpins. Body fusiform. Head feebly armed, the pre- 
opercular spines covered by the skin; skin smooth or very nearly 
so; villiform teeth on jaws and vomer, none on palatines. Gill- 
openings separated by a wide isthmus, over which the membranes do 
not form a fold; no slit behind fourth gill. Branchiostegals 6.° Dorsals 
nearly or quite separate, the first of 6-9 slender spines; ventrals I, 3, 
or I, 4. Fishes of small size, inhabiting clear waters in the northern 
parts of Europe, Asia, and America. The species are extremely nu- 





*This species should form the type of a distinct genus if the current genera of this 
group are to be recognized. The Japanese genus Centridermichthys Rich. to which 
this species and many others of our Cottoids have been referred, differs from I. unci- 
natus in having the slit behind the last gill developed, and the gill-membranes fully 
united to the isthmus. 
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merous, and are very difficult to distinguish, all being very similar in 
form and coloration. The relations of this genus to Cottus are very 
close. (duvpavés, the sky; «dw, to look.) 
a. Palatines with teeth; ventrals I, 4 (except in 1059). 
b. Preopercular spine large, strongly hooked; skin above with coarse prickles, 
(Tauridea* Jordan & Rice.) 
1054. U. spilota Cope. 

Olivaceous, finely speckled and mottled with darker; belly white; 
fins mottled. Body contracted at front of anal, subterete posteriorly. 
Head very broad and flat; no occipital prominences; preopercular spine 
extremely large, as long as eye, hooked upward; below it are three 
small spines directed downwards; subopercular spine strong; space 
above lateral line behind head, covered with small stiff prickles, coarser 
than in U. aspera and farther apart, slightly hooked backward; no spines 
behind axil; isthmus broad, the gill-membranes fully jomed to it, not 
forming afold. Head 32; depth 54. D. VIII-17; A.12. Great Lakes, 
in deep water, and northward to Hudson’s Bay. 


(Uranidea spilota Cope, Proc. Acad. Nat. Sci. Phila. 1865, 82: Cottopsis ricei Nelson, 
Bull. Ills. Mus. Nat. Hist. 1876: Tauridea spilota Jordan, Man. Vert. E. U.S. 255: Cot- 
topsis spilotus Jordan, Proc. Acad. Nat. Sci. Phila. 1877, 81; Bean, Proc. U. S. Nat. 
Mus. 18381, 127; specimens from near Hudson’s Bay, said to have no palatine teeth. ) 


bb. Preopereular spine smal], more or less perfectly concealed in the skin. 
c. Skin almost everywhere villous. (Cottopsist Girard.) 
1055. U. aspera (Rich.) J. & G. 

Grayish olive, much mottled and barred; fins finely variegated; 
usually a large black blotch on posterior part of spinous dorsal. 
Body rather stout, compressed behind. Head rather broad, trans- 
versely convex; opercle and preopercle with the usual spines, all small 
and nearly concealed in the skin; interorbital space broad and flattish, 
broader than eye (in adults); skin covered with small close-set prickles, 
forming a villous covering, the prickles smaller, stiffer, and more closely 
set than in the next species; head, belly, caudal peduncle, and space 
along dorsal smooth, or nearly so; pectorals reaching anal; ventrals, 
I, 4, nearly reaching vent; dorsal spine slender; lateral line complete, 
angularly bent below last rays of second dorsal. Head 3; depth 44. 
D. X-21; A.18. L. 10 inches. Streams west of the Sierra Nevada 


*Jordan & Rice, Man. Vert. E. U.S. ed. 2, 1878, 255: type Cottopsis ricei Nelson. 
(ravpa, cow; €10€a, appearance. ) 

+Girard, Proc. Bost. Soe. Nat. Hist. iii, 303, 1850; type Cotius asper Rich. (s#orros, 
Cottus; 67s, appearance. ) 
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and Cascade Mountains; abundant; specimens from the Sacramento 
River (var. parvus) smaller in size, paler in color and with the interor- 
bital space concave, narrower than eye. 

(Cottus asper Rich. Fauna Bor.-Amer. Fish. 295, 1836: Trachidermus richardsoni ; 
Heckel, Ann. Wiener Mus. 1840, 162: Centridermichthys asper Giinther, ii, 170: Col- 
topsis asper Grd, U. S. Pac. R. R. Sury. Fish. 51: Cottopsis parvus Girard, Proc. Acad. 
Nat. Sci. Phila. 1854, 144: Centridermichthys parvus Giinther, ii, 170.) 

1056. U. semiscabra (Cope) J. & G. 

Olivaceous, barred and spotted as in other species; fins mottled; 
spinous dorsal pale at base and tip, with a median broad black band; 
two dark blotches at base of caudal. Form of U. aspera, but slenderer, 
Skin* of top of head and entire body, except lower part of caudal pe- 
duncle, thickly covered with papille; those of anterior and upper parts 
of body each tipped with a spine, many of those on head with median 
pores; top of head with a median lengthwise depression. Head nar- 
rowed anteriorly, the maxillary extending to beyond pupil; opercular 
and preopercular spines as in U. aspera; lateral line not complete; 
spinous dorsal low; soft dorsal and anal high; caudal long; pectorals 
about reaching anal; ventrals rather broad, reaching half way to anal. 
Hye 43 in head. Head 34; depth 44. D. VII-18; A. 14; V.I,4. L.4 
inches. Fort Hall, Idaho (Cope). Utah Lake (Jordan). 


(Cottopsis semiscaber Cope, Hayden’s Survey, Montana, for 1871-72, 476: Cottopsis 
semiscaber Jordan & Gilbert, Proc. U. 8. Nat. Mus. 1880, 459.) 


cc. Skin smooth, or prickly in or behind the axil only. (Potamocottust Gill. ) 


1057. U. gulosa (Grd.) J. & G. 

Olivaceous, variously mottled and barred; fins clouded with darker. 
Form rather robust. Mouth moderate, the maxillary reaching to pupil; 
palatine teeth evident. Eyes small, little wider than the interorbital 
space; preopercular spine short; spinous dorsal low; pectoral fins 
about reaching anal; ventrals I, 4, not to vent. Head 3; depth 5, D. 
1X-21; A. 15-17 (Washington); D. VIII-20; A. 18 (California). L. 6 
inches. Rivers from California to British Columbia; not rare.  Cali- 
fornia examples have the axillary prickles developed as usual in U. rich- 
ardsoni; all of them within the space covered by pectorals when de- 
pressed. Specimens from Vancouver's Island and about Port Town- 
send have these prickles forming a considerable band, and extending 


* «Skin prickly above the lateral line; smooth below it posteriorly.” (Cope.) 
tGill, Proc. Bost. Soc. Nat. Hist. viii, 40, 1861: type Cottus punctulatus Gill. 
(worapos, river; xorros, sculpin.) 
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backward on both sides of the lateral line to the middle of the second 
dorsal, the band narrower and the prickles smaller posteriorly. 

(Cottopsis gulosus Grd. Proc. Acad. Nat. Sci. Phila. 1854, 129: Centridermichthys 
gulosus Giinther, ii, 170.) 

1058. U. pumctulata (Gill) Cope. 

Light olivaceous; body covered with small black spots, which become 
larger and more scattered behind; soft dorsal, pectorals, and caudal 
thickly spotted; spinous dorsal without dark blotch. Head long and 
wide. Mouth quite large; maxillary reaching past front of orbit; 
preopercular spine strong, directed obliquely backward and upward. 
Head 3; depth 5. D. VIII-17; A.13. (Gill.) Bridger’s Pass; distin- 
guished from the other species by the speckled coloration. 

(Potamocottus punctulatus Gill, Proc. Bost. Soc. Nat. Hist. 1861, 40, and in Ichth. 
Capt. Simp. Expl. 1876, 402.) 

1059. U. bemdirei (Bean) J. & G. 

Uniform dark brown above, lighter below. Maxillary extending just 
beyond front of eye; eye 4 in head; preopercle with 4 spines, the.upper 
one half as long as the eye. Pectorals reaching origin of anal; ven- 
trals not to vent. Depth4. D. VIII-16; A.12; V.1,3. Walla-Walla, 
Wash. (Bean.) 

(Potamocottus bendirei Bean, Proc. U. S. Nat. Mus. 1881, 27.) 


10690. U. richardsoni (Agassiz) J. & G.—WMiller’s Thumb; Blob; Muffle-jaw; 
Bull-head. 


Olivaceous, more or less barred and speckled with darker; fins 
mostly barred or mottled. Body slender or stout, tapering regularly 
backward to the tail; vertex somewhat depressed; interocular space 
with a groove; preopercle with a short sharp spine, little hooked, 
directed backwards and upwards, mostly covered by the skin; below 
this are 2 smaller concealed spines; subopercle with a stoutish spine, 
directed forwards. Skin smooth, except the region immediately behind 
the pectorals, which is beset with very small sharp prickles which are 
sometimes obsolete; lateral line conspicuous, continuous or interrupted 
behind; first dorsal low and feeble; pectoral fins large, their length 
nearly equal to that of the head, their tips usually reaching beyond the 
origin of the soft dorsal; ventral fins moderate; isthmus very broad, 
the gill-membranes not forming a fold across it. Head 34; depth 4-6. 
D. VI to VIII-16 or 17; A. about 12; V,1, 4. L.3—-7 inches. Middle 
and Northern States, abounding in all clear rocky brooks and lakes; 
extending southward along the Alleghanies to Alabama. 
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Norr.—As here understood, a wide-spread and abundant species, varying in dif- 
ferent regions, as is the case with most non-migratory species. In this as in others 
of similar range, the inhabitants of each stream may show local peculiarities. A 
number of these forms have received from Dr. Girard specific names, which are 
accompanied by detailed descriptions. Large collections of these fishes show that 
numerous similar ‘‘species” still exist undescribed, as it is a rare thing to find a speci- 
men which exactly agrees in all respects with any of the species in Dr. Girard’s 
“Monograph of the Fresh-Water Cottoids.” The following forms, of all of which the 
writers have specimens, may possibly be recognized as ‘‘ varieties,” but of their com- 
plete intergradation we have no doubt: 

Var. richardsoni (Ag.) is rather slender, with the vent rather more posterior than 
usual, placed midway between the snout and the tip of the caudal; in the others it is 
nearly midway between the snout and the middle of the caudal. Wisconsin to Lake 
Superior. 

(Cottus richardsoni Agassiz, Lake Superior, 1850, 300: Cottus richardsoni Girard, 
Monograph Fresh-Water Cottoids N. A. 39: Cottus richardsoni Giinther, ii, 158 ) 

Var. bairdi (Girard) is small and slender, with the spinous dorsal very low, and the 
palatine teeth less developed than in the other forms. Cayuga Lake, N. Y., to Ohio. 
(Cottus buirdii Girard, Proc. Amer, Assoc. Ady. Sci. ii, 1850, 410, and Mon. Cott. 44.) 

Var. wilsont (Grd.) is rather stouter, with stronger palatine teeth, and with some of 


the uppermost of the pectoral rays bifurcate, these being entire in the others. Ohio 
Valley, Pennsylvania, and Indiana. 


(Cottus wilsoni Grd. 1. ¢. 42.) 
Var. alrordi Grd. is short and chubby, with the first dorsal rather high, and joined 


by membrane to the second more than in other forms. Common in Wisconsin and 
Michigan. 

(Cottus alvordi Grd. 1. ¢. 46.) 

Var. meridionalis (Grd.) is rather robust, with the dorsal fins scarcely connected, 
and the mouth rather larger, the maxillary extending to opposite posterior border of 


eye; the preopercular spine is sharp and directed well upward. Pennsylvania to 
North Carolina, along the Alleghanies; abundant. 


(Cottus meridionalis Girard, Proc. Ainer, Assoc. Ady. Sci. ii, 1850, 410, and 1. ¢. 47.) 

Var. zophera (Jor.) is slender and very dark in color, and more conspicuously varie- 
gated; the first dorsal high; the palatine teeth well developed. Alabama River. 

(Potamocottus zopherus Jordan, Ann. Lyc. Nat. Hist. N. Y. 1876, 320.) 

Var. caroline (Gill) is a very large form, rather robust, reaching a length of nearly 
six inches, without axillary prickles, and with the palatine teeth well developed. 
The lateral line, as in the other forms, is sometimes continuous and sometimes inter- 


rupted. It abounds in the limestone region from Iudiana to Tennessee, and is fre- 
quently found in caves. 


( Potamocottus caroline Gill, Proc. Bost. Soc. Nat. Hist. 1861, 40: Potamocottus carolina 
Gill, Simps. Rept. Ichth. Utah, 1877, 403.) 


1061. U. wheeleri Cope. 

Body slender, entirely smooth. Head not broad; maxillary reaching 
pupil. Lateral line deflexed below dorsal. Eye large, 5 in head; isth- 
mus as wide as distance from pupil to snout; preopercular spine strong. 
Pectoral longer than head, reaching past front of anal, longer than 
usual in U. richardsont. Head 3; depth 63. D. VII-17; A.12; P. 15, 
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its rays all simple. Utah and Western Colorado, abundant; not evi- 
dently different from the preceding. 

( Uranidea wheelert Cope, Proc. Amer. Phil. Soc. Phila. 1874, 1388: Uranidea vheeleri 
Cope & Yarrow, Zo6l. Wheeler’s Expl. W. 100th Mer. v, 696.) 


aa. Palatine tecth obsolete. ( Uranidea.) 
ce. Ventral rays I, 4. 
1062. U. cogmata (Rich.) J. & G. 

Apparently similar to the European Uranidea gobio, and distin- 
guished from most of the American species by having the ventral rays 
1,4. Skin smooth; pectorals as long as head; preopercular spine small 
curved upwards. D. VIIi-18; A.14. Great Bear Lake (Richardson); 
perhaps the same as the next. 

(Cottus cognatus Richardson, Fauna Bor.-Amer. iii, 1836, 40: Cottus cognatus Girard, 
1. ec. 41, and Giinther, ii, 157.) 

1663. U. mnimuta (Pallas) J. & G. 

Olivaceous, finely variegated and speckled; fins above speckled. 
Body long and low, little compressed. Head rather small, wider than 
deep. Mouth short, comparatively small, the maxillary extending little 
beyond front of orbit; mandible included; preopercular spine sharp, 
straight. First dorsal low, the spines nearly even; pectorals reaching 
about to vent; ventrals not to vent; skin entirely smooth. Head 4; 
depth 43. D. VIII-19; A. 14; V.I, 4; Lat. 1.36. L.5 inches. Aleu- 
tian Islands. Perhaps a variety of the European U. gobio. 

(Cottus minutus Pallas, Zoogr. Rosso.-Asiat. iii, 145, 1811-1831: Uranidea microstoma 


Lockington, Proc. U.S. Nat. Mus. 1880,58: not Cottus microstomus Heckel.) 


ce Ventral rays I, 3. 
d. Anal rays 14 or 15. 
1064. U. marginata Bean. 

Olivaceous, blotched, the fins punctulate; first dorsal dark, with a 
distinct pale margin. Body stoutish. Head broad, slightly depressed; 
maxillary reaching to anterior third of orbit; preopercular spine short, 
bluntish; below this one or two smaller ones; vent nearer base of 
caudal than snout. Head 3; pectoral 4 in length; ventrals 6. D. VIi 
or VILI-18 or 19; A. 15; V. I, 3. Walla Walla, Washington. (Bean.) 

(Bean, Proc. U.S. Nat. Mus. 1881, 26.) 

1065. U. viscosa (Hald.) Jor. 

Olivaceous, variegated, the spinous dorsal edged with orange in life; 
fins mostly barred. Body rather stout; mucous pores on head unusu- 
ally numerous. Mouth small; maxillary reaching middle of eye; pre- 
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ocular spine acute, extremely short, directed obliquely upwards; isth- 
mus rather narrow; first dorsal low, slightly connected with second; 
pectorals shorter than head, reaching second dorsal. Head 3$ in 
length; depth 43. D. VI-18; A. 14; V. 1, 3. Pennsylvania and 
Maryland. 


(Cottus viscosus Haldeman, Suppl. Monogr. Limnea 1842, 3: Cottus viscosus Girard, 
Icsol5) 


dd. Anal rays 11 or 12. 


1066. U. gracilis (Heckel) Putn. 

Olivaceous, mottled, upper edge of spinous dorsal red in life. Body 
rather slender, fusiform; preocular spine moderate, concealed. Mouth 
rather large, the maxillary reaching nearly to the pupil; pectorals 
reaching front of anal; ventrals about to vent. Head 34; depth 5. 
D. VIIJ-16; A. 12. Streams of New England and New York; not 
rare. 

(Cottus gracilis Heckel, Ann. Wien Mus. ii, 148, 1837: Cotlus gracilis Girard, 1. e. 49: 
Cotius gobio Ayres, Bost. Journ. Nat. Hist. v, 121, 1845: Uranidea quiescens De K. New 
York Fauna, Fish. 1842, 61.) 

1067. U. gobioides (Girard) Jor. 

Similar to the preceding, but larger and more robust, the mouth 
larger, reaching to beyond the line of the pupil, and the pectorals 
short, not quite reaching anal; preopercular spine stout, curved sud- 
denly upwards. Head 34; depth 43. D. VII-17; A.12. L. 4 inches. 
Tributaries of Lake Champlain. (Girard.) Probably a variety of U. 
gracilis. 

( Cottus gobioides Girard, Proc. Amer. Assoc. Adv. Sci. 1850, 41, and 1. c. 55.) 

1068. U. boleoides (Girard) Jor. 

Slender, sub-fusiform. Mouth rather large, the maxillary extending 
to opposite the pupil; preopercular spine acute, directed obliquely up- 
wards; isthmus narrow. fins larger than in any other species; pec- 
torals reaching fourth ray of anal. Head 34; depth 54. D. VIII-17; 
A. 11. L. 34 inches. Connecticut Valley in Vermont. (Girard.) 

(Cottus boleoides Girard, Proc. Amer. Assoc. Ady. Sci. 1850, 411, and 1. ¢.56: Cottus bo- 
leoides Giinther, ii, 159.) 

1069. U. franklini (Agass.) Jor. 

Olivaceous, mottI@d; both dorsals and anal with a broad dark bar 
on the distal half; pectorals and caudal broadly blotched with dusky. 
Jaws equal; preopercular spine stout, short, pretty strongly hooked up- 

yards and inwards; first dorsal rather high, not much lower than see- 
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ond; pectorals short, not reaching anal; axil prickly, as in species of 
Cottopsis. Head 35; depth 5. D. VIII-17; A.1llor12. Great Lakes, 
mostly in deep water. 

(Cottus franklinit Agassiz, Lake Superior, 1850, 303: Cottus franklini Girard, 1. ¢. 53: 
Cottus franklinit Giinther, ii, 158: ? Cottus formosus Girard, 1. c. 58: Uranidea kumlient 
Hoy, MSS.; Nelson, Bull. Ills. Mus. Nat. Hist. 1876, 41: Uranidea kumlienti Jordan, 
Proc. Acad. Nat. Sci. Phila. 1877, 64.) 

1070. U. hoyi Putnam. 

Grayish olive, speckled and barred. Body rather slender. Female 
with the anterior parts of body and region above lateral line covered 
with sparse prickles; male apparently smooth. Head narrowed for- 
wards; jaws narrow, about equal; maxillary reaching front of pupil; 
preopercular spine prominent, longer than pupil, sharp, almost 
straight, directed backwards and but little upwards; below this is 
another sharp, prominent spine, also nearly straight, directed partly 
downwards; 1 or 2 minute concealed spines still lower; pectoral fins 
reaching vent. D. VI-15; A.11; V.I,3. lL. barely 2 inches. Lake 
Michigan, in deep water; the smallest species, well distinguished by 
its preopercular spine. 

(Putnam MSS. Nelson, Bull. Ills. Mus. Nat. Hist. 1876, 41; Jordan, Proc. Acad. Nat. 
Sci. Phila. 1877, 63.) 


367.—COTTUS* Linneus. 
(Acanthocottus Girard. ) 
(Artedi; Linnzeus, Syst. Nat.: type Cottus scorpius L.) 

Body rather slender, subfusiform, covered with thick skin, in which 
are sometimes imbedded prickly plates, especially along lateral line; de- 
ciduous granular tubercles also sometimes present, but no true scales. 
Head large. Mouth terminal, large, the lower jaw included; villiform 
teeth on the jaws aud vomer, none on the palatines; suborbital stay 
strong; preopercle with 2 strong straight spines above directed back- 
ward, and 1 below directed downward and forward; opercle, nasal 





* Cottus mertensi Cuv. & Val. 

Yellowish, with dark marblings; spines of first dorsal rather strong; head smooth; 
point of preopercle not reaching operele. D. VIII-15; A. 12; C.10; P.18. Kamt- 
schatka. (Cuv. § Val.) 

(Cuv. & Val. iv, 496, from a drawing.) 


Brownish, &c., much marbled; fins variegated; first dorsa’ ‘with a large black spot; 
2 strong spines before the eye; 2 short spines on the preopercle; a rather strong spine 
on opercle; dorsal spines rather strong. D. VIII-14; A. 12; C. 14. Kamtschatka. 
(Cuv. & Val.) 

(Cuv. & Val. iv, 497, from a drawing.) 


Cottus marmoratus Cuv. & Val. 2 & 
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bones, orbital rim, and shoulder girdle usually armed; gill:membranes 
forming a fold across the rather narrow isthmus; slit behind last gill 
small or wanting, often reduced to a mere pore; vertebra about 28. 
Branchiostegals mostly 6. Dorsal fins 2, separate, the first short, its 
spines rather slender; ventral rays usually I, 3. Species numerous in 
the seas of northern regions. (zézt0c, the ancient name of Uranidea 
gobio, from zéztus, head.) 


a. Head with small tentacles; lateral line with distinct plates. 


1078. C. bubalis Euphrasen.—Father-lasher. 

Colors variegated, the dark markings sometimes red. Head broad, 
depressed, covered with soft skin, in which are many mucous pores; 
maxillary reaching past middle of orbit; upper preopercular spine 
straight, slightly longer than eye; opercular spine granulated at base; 
small cirri above eye and elsewhere on head; usually one on end of 
maxillary; cranial bones mostly covered by skin; lateral line with 
some bony plates, which are most distinct anteriorly; these are very 
much smaller than in Hnophrys bison; interocular space very narrow, 
its ridges continuing backward, serrated, each ending in a sharp spine; 
no trace of slit behind last gill; spinous dorsal low; anal small; pecto- 
rals reaching front of anal; ventrals moderate. Head 23; depth 3%. 
D. VILI-12; A.9; Vertebre 12+17. Arctic Europe; said to stray to 
Greenland. 

(Euphrasen, Nya Schwed. Abhandl. 1786, 64; Giinther, ii, 164; Day, Fish. Gt. Brit. 
Ireland, 1880, 51.) 


aa. Head without tentacles; lateral line unarmed or with concealed plates. 


1072. C. octodecimspinosus Mitch. 

Olivaceous, with transverse dark bars, paler below; fins barred and 
mottled; ventrals plain. Body very slender, tapering backward to 
the long and slender caudal peduncle. Head long and narrow; mouth 
moderate; maxillary not extending past eye, 24 in head. Upper pre- 
opercular spine extremely long, longer than eye, extending beyond tip 
of opercular spine, its length more than 4 times that of the spine below 
it; a strong spine at upper posterior margin of orbit directed upward 
and backward; occipital ridges long, low, converging behind, each 
ending in a similar spine. Vertex nearly flat. Hye very large, as long 
as snout, 44 in head, much wider than interorbital space; nasal spines 
Sharp. Skin usually without rough tubercles; lateral line with a series 
of partly concealed plates. Spinous dorsal higher than soft dorsal; 
the spines strong, the longest nearly half head; pectorals reaching 
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anal; ventrals not to vent; no trace of slit behind last gill. Head 
24; depth 54. D. IX-15; A. 14; V.I,3. Atlantie coast; rather com- 
mon northward. 

(Mitch. Trans. Lit. and Phil. Soc. N. Y. i, 380, 1815; Giinther, ii, 163: Acanthocottus 
virginianus Storer, Hist. Fish. Mass. 22.) 

1073. C. zmeus Mitchill.—Grubby. 

Grayish olive, much variegated with darker; no distinct paler spots; 
back and sides with broad, dark, irregular bars; all the fins barred; 
mandible mottled; belly pale. Head rather broad; maxillary 24 in 
head, reaching to just beyond pupil; supraocular and occipital ridges 
prominent, each with a low, bluntish spine; nasal spines moderate; 
upper preopercular spine shorter than eye, nearly twice length of the 
next spine, about reaching middle of opercle. Lateral line complete; 
sides with scattered concealed plates. Dorsal spines rather low, higher 
than the soft rays; pectorals reaching anal; no trace of slit behind last 
gill. Head 23; depth 4. D. IX-13; A.10; V.I,3. L.6inches, Coast 
of Southern New England and New York; our smallest species; com- 
mon in seaweeds near shore. 


(Mitechill, Trans. Lit. and Phil. Soc. N. Y. i, 1815, 380; Goode & Bean, Bull. Essex 
Inst. 1879, 13: Cottus mitchilli Giinther, ii, 164.) 


1074. C. scorpioides Fabricius. 

Very dark, finely mottled with paler; fins dusky, with paler spots; 
anal and ventral fins with the pale spots larger. Body stoutish, tail 
slender. Head very short; jaws short, the maxillary reaching the 
middle of the large eye; top of head concave between the two occipital 
ridges; preopercular spines quite short; opercular spine almost obsolete. 
Skin nearly smooth. Isthmus narrow, the fold across it very narrow; 
no trace of slit or pore behind the last gill. Dorsal fins slightly joined, 
the spines slender; pectorals reaching vent. Head 3; depth 42. D. 
X-17; A.12; V.I,3. Arctic regions of America; Greenland to Siberia. 

(Fabr. Fauna Groenl. 157, 1780; Bean, Bull. U. S. Nat. Mus. xv, 122; Liitken Aft. 
Vidensk. Meddels. Kjébenh. 1876, 12: Cottus pachypus Giinther, ii, 161.) 

1075. C. scorpius L. 

Dark olivaceous, mottled with paler; fins dusky, with paler spots. 
General characters of the subspecies greniandicus, from which it differs 
chiefly in the smaller size, the narrower interorbital space, which is 2 
diameter of eye, and in the lower spinous dorsal, the highest spines be- 
ing about one-eighth the length to base of caudal; pore behind last gill 
usually very small, but evident. Head 24; depth4}. D. X-16; A. 14, 
Northern Europe and Arctic regions of America, south to Eastport, Me. 

(L. Syst. Nat.; Giinther, ii, 159; Bean, Bull. U. 8. Nat. Mus. xv, 116.) 
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Subsp. groemlamdicus (Cuv. & Val.) Bean.—Daddy Sculpin. 

Dark brown above, with broad darker bars; below yellowish, the 
belly in the male with large pale spots; back and top of head with 
grayish blotches; fins brown and yellow, all of them spotted and 
barred. Head large. Mouth large; maxillary reaching posterior edge 
of orbit, 24 in head; the supraorbital and occipital spines tubercle-like; 
a sinall tubercular spine on front of occipital ridge; upper preopercular 
spine reaching middle of opercular spine, its length equal to eye, not 
twice that of the spine below it; nasal spines sharp. Sides of body 
above lateral line with a series of imbedded prickly plates, below 
which are numerous scattered spines and prickles. Dorsal and anal 
fins high; spinous and soft dorsals about equal in height, their height 
more than one-seventh of length of body; ventrals long; pectorals 
about reaching vent. Eye large, equal to least interorbital width (in 
specimens a foot long). Head 24; depth 44. D.X-17; A.14; V. I, 3; 
P.18. LL. 25 inches. New York to Greenland, common; one of the 
largest sculpins. 

(Cottus grenlandicus Cuv. & Val. iv, 156: Acanthocottus variabilis Girard, Bost. Journ. 
Nat. Hist. vi, 248: Cottus grenlandicus Giinther, ii, 161; Goode & Bean, Bull. Essex 
Inst. xi, 15, 1879: Acanthocottus variabilis Storer, Hist. Fish. Mass. 26; Day, Fish. Gt. 
Brit. 1880, 51: ? Cottus porosus C. & V. viii, 498: Acanthocottus mucosus Ayres, Proc, Cal. 
Acad. Nat. Sci. 1854, 12.) 

1076. C. polyacanthocephalus Pallas. 

Dark olive above, much variegated with darker and reddish; belly 
mostly whitish; sides and belly (in males) with numerous blackish reticu- 
lations surrounding large round white spots; jaws dusky, mottled with 
whitish; membrane joining maxillary to preorbital black, with round 
white spots; fins, all but the ventrals, mottled and barred with blackish 
and yellowish. Body rather elongate. Head long and narrow, some- 
what compressed, concave between the orbits, the orbital rim being 
elevated; nasal spines strong; a strong ridge above eye, with a blunt 
compressed spine behind it; behind this a small digitate cluster of 
ridges ending in low spines; behind these an irregular broken ridge 
on each side of the vertex, extending io the occiput; outside of this 
another ragged ridge; suborbital stay strong, striate ; upper preopercu- 
lar spine long, straight, simple, striate at base, longer than eye; a 
similar but shorter spine below it, not half as long, and the usual 
downward-directed spine at lower edge of preopercle and subopercle; 
opercular spine moderate. Mouth rather large, the maxillary reaching 
beyond eye, half length of head; skin of top of head covered with 
small smooth warts; skin of body with some scattered rough tuber- 
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cles, usually nearly smooth. Dorsals not very high; dorsal spines 
slender; pectorals reaching anal; ventrals moderate, I, 3. A minute 
pore usually present behind last gill. Lateral line complete. Head 
24; depth 44. D. X-I,13; A.11. LL. 24 inches. Puget Sound to 
Alaska; very abundant; one of the largest sculpins. 

(Pallas, Zoogr. Ross.-Asiat. 1811, iii, 133; Giinther, ii, 166.) 
LO@?. C. labradoricus (Grd.) Gthr. 

Nasal spines small; a rough prominence above orbit, and two similar 
ones on occiput; a slight depression on crown; four preopercular spines, 
the upper about 2 length of eye, equal to interorbital width; eye as 
long as snout, 5 in head, half length of maxillary, which extends to the 
vertical from its hinder margin. Dorsal spines slender, the longest ? 
length of maxillary; pectorals reaching a little beyond anal; ventrals 
not to vent; skin above lateral line with a few spinous tubercles; a 
small slit behind fourth gill. D. X-14; A. 14; V.I, 3; P.17; C. 11; 
B. 6. (Bean.) Labrador and Hudson’s Bay. 

(Acanthocottus labradoricus Grd. Bost. Journ. Nat. Hist. vi, 1850, 247, pl.; Giinther, ii, 
163; Bean, Proc. U.S. Nat. Mus. iv, 1681, 128.) 

1078. C. t#miopterms* Kner. 

Color of C. grenlandicus, but darker, with dark bars; gill-membranes 
and hinder part of belly dark; dark regions, with very bright white 
specks of different sizes; first dorsal partly black, partly transparent; 
second dorsal crossed by 3 oblique dark bands; anal by 4, in contrary 
directions; caudal with 3 dark bars; pectoral with 4 or 5 dark bars, 
much narrower than the interspaces; ventrals with black and white 
spots. Lower jaw projecting. Eye 5in head, as long as snout; supra- 
ocular ridge slightly elevated, continued backward as a low bony ridge, 
without spines; a quadrangular depression between these ridges; crown 
and oceiput with naked warty skin; preopercle with 4 spines, the up- 
permost straight, as long as eye; highest dorsal spine half length of 
head; soft dorsal twice as high; pectorals reaching anal; ventrals to 
vent. Sides often with irregular rough bony tubercles; a moderate slit 
behind last gill; gill-membranes partly free from isthmus. D. VIII- 
13; A.12; Lat.1.40. (Mner.) Alaska to Northern China.. 

( Cottus teniopterus Kner. Sitzungsber. Kais. Acad. Wiss. Wien, 1868, 310; Bean, Proc. 
U.S. Nat. Mus. 1881, 248.) 

1079. C. quadricormis* L. 
Oli raceous, Somew hat variegated ; the fins faintly spotted. Body 








* Oncocoitus Gill, a. Acad: Nat. Sci. Pele 1862, 13: type Cottus quadricornis Gill. 
(oyxos, hook; xdrros, Gottus.) 
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rather slender. Head long, tapering forward; mouth large, the max- 
illary reaching to below posterior margin of eye; eye moderate, 4 in 
head; bones of head below eye cavernous, as in Triglopsis thompsoni, 
but less so; preopercle with 2 long, diverging spines, the upper and 
longer not quite reaching opercular margin; opercular and scapular 
spines quite short; a rugose spine, sometimes broader and expanded at 
tip like a cock’s comb, above each eye posteriorly, and a similar one on 
each side of occiput. Males with irregular series of round, rough, wart- 
like seales above the lateral line; these wanting in the female; lateral 
line chain-like, with small imbedded plates; head naked. Frst dorsal 
convex, of slender spines, well separated from second, which is rather 
high, the longest ray 12 in head; pectorals reaching anal; ventrals 
moderate. A moderate slit behind last gill. D. VIII-14; A. 13; coca 
7; vert. 40; Lat. 1. 45. Greenland to the Baltic Sea. 


(Cottus quadricornis L. Syst. Nat.: Cottus quadricornis Giinther, ii, 166: Oncocottus 
quadricornis Gill: Cottus hecacornis Rich. Franklin’s Journ, 726: Cottus hexacornis Giin- 
ther, ii, 166; Day, Fish. Gt. Brit, 1880, 53.) 


10890. C. Ihesmmilais Bean. 


Brownish, pale below; sides with a few white blotches; first dorsal 
with 2 broad oblique dark bands, separated by a pale area; second 
dorsal with 5 dark bands; anal with 6; pectorals with 4; caudal with 
3; ventrals pale, with 2 dark areas. Head broad, subtriangular, much 
depressed, its greatest depth 23 in its length; eye 2 in snout, 7 in head, 
equal to the concave interorbital space; surface of head covered with 
small dermal tubercles; patch of vomerine teeth very large; nasal spines 
strong; a blunt prominence above each eye, and 2 on the occiput; sev- 
eral radiating ridges behind eye, as in C. polyacanthocephalus ; upper 
preopercular spine as long as eye; maxillary reaching slightly past 
eye, 24 in head. Longest dorsal spine about half postorbital part of 
head; pectorals reaching soft dorsal. A series of rough bony tubercles 
above lateral line and some small ones below it. A pore behind last 
oul, Head 2¢; depth 543. D. X-16; A. 13; V. 1, 3; P. 18; B. 6. 
Chamisso Island, near Bering’s Straits. (Bean.) 


(Bean, Proc. U. S. Nat. Mus. iv, 149, 1881.) 


1081. C. jaok Cuv. & Val. 


Body and pectoral fins spotted with brown; vertical fins with brown 
bands. Resembles C. scorpius; the preopercular spines similar, but 
there are slight granulations instead of tubercles behind the eye and 

Bull. Nat. Mus. No. 16——45 
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temples; rough scale-like tubercles along the back above the lateral 
line; first dorsal low. D. VII-15; A.15. lL. 21 inches. Bering’s 
Sea. (Cuv. & Val.) 

(Myoxocephalus Steller MSS. in Tiles. Mém. Acad. Sci. Petersb. iv, 273, 1811 (non- 
binomial); Cuy. & Val. iv, 172; Giinther, ii, 165.) 


1082. C. axillaris (Gill) Bean. 


Bluish, with whitish spots on trunk and a darker band-like spot below 
anterior portion of second dorsal; abdomen yellowish; region above 
anal spotted; above this are larger spots confluent with the dark color 
of sides; spinous dorsal with 2 vertical dark bands; second dorsal with 
3 oblique ones; caudal banded; anal spotted; pectoral black at base, 
with 2 oblique bands; a dark spot on lower axil. Head subrhom- 
boidal, large, depressed; postorbital crests little developed; preopercle 
with 2 simple spines near the angle, and 2 tubercles below; opercle with 
a longitudinal rib ending in a spine. Skin smooth, or with scattered 
tubercles. Gill-membranes forming a fold across the isthmus. D. IX- 
15; V. I, 3; B.6. Bering’s Strait. (Gill.) 

(Boreocottus axillaris Gill, Proc. U. 8. Nat. Mus. 1859, 166.) 


1083. C. (?) polaris Sabine. 


Pale, with clusters of minute dark spots. Head compressed; nasal 
spines present; lower jaw included; preopercle with 4 strong spines; 
pectoral fins larger than in Uranidea gobio; lateral line with a series of 
small tubercles. D. VI to VIII-13; P. 15; V°1, 4; A. 14; €.14. B.2 
inches. North Georgia, British America. (Storer.) Probably not a - 
Cottus. 

(Sabine, Parry’s First Voyage, 213; Storer, Synop. Fish. N. A. 307.) 


1084. C. (?) platycephalus Pallas. 

Olivaceous, much variegated, white below; fins spotted. Head large, 
much depressed, as broad as the body; lower jaw projecting; teeth on 
vomer and on palatines (?) (‘in area lunata palatio medii, et utrinque 
lineari”). Eyes moderate, near together; vertex flat behind the eyes, 
with a ridge on each side, in front of which near the orbit, and behind 
at the nape, are oblong tubercles, each ending in a short spine; preop- 
ercle with 2 very strong, diverging spines above; opercle with a con- 
cealed spine; lateral line with concealed, elongate plates; back with 
rough warts; pectorals large; dorsal spines feeble. D. VII-12; A. 11; 
C.10; P.15; V.1,3. L.12 inches. Kamtschatka. (Paillas.) If this 
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species really has palatine teeth, it cannot belong to this genus. It 
may be a species of Centridermichthys. 

(Pallas, Zoogr. Rosso-Asiat. iii, 135, 1811; Cuv. & Val. iv, 177: Megalocottus platy- 
cephalus Gill, 1861, 166.) 
aaa. Head with tentacles above; lateral line without plates. (Porocottus* Gill.) 
1685. C. verrucosus Bean. 

Very dark brown, whitish below; spinous dorsal dark, with a median 
and a posterior light band; soft dorsal and pectorals each with 5 dark 
bands; anal whitish, with a dark stripe; ventrals pale. Nasal spines 
sharp; a short tentacle above each eye and one on each side of the 
vertex; vertex and interorbital space deeply concave; crown, nape, and 
interorbital region with small dermal warts; upper preopercular spine 
as long as short diameter of eye; eye 4 in head, as long as snout; max- 
illary reaching to below middle of eye, half length of head, longer than 
fourth dorsal spine. Pectoral reaching front of anal; skin. smooth; 
lateral line with numerous short vertical accessory branches, placed 
opposite each other. No pore behind last gill. Head 23; depth 43. 
Wee GAL Vel 3s ib bes O12: 5. 6, ) L.34 inches.. Plover 
Bay, near Bering’s Straits. (Bean.) 

(Bean, Proc. U. 8S. Nat. Mus. iv, 152, 1881.) 

1086. C. niger Bean. 

Almost black; sides mottled with lighter brown, sometimes with 
round white blotches on belly and sides; pectoral plain or with white 
blotches. Nasal spines blunt, covered with skin; no spines above 
orbits or on occiput; no sharp spines on head except the two upper 
preopercular spines, which are almost concealed; the uppermost as 
long as eye, 6 in head, and equal to snout or interorbital space; top of 
head with fine dermal granulations, the vertex with numerous slender 
tentacles; a soft tentacle of moderate length above eye; jaws equal; 
maxillary longer than fourth dorsal spine, 2 in head, reaching hinder 
margin of orbit. Candal and ventrals each half length of head; pec- 
toral not reaching vent; skin smooth. A small slit behind last gill. 
Head 24. D. IX-16; A.12; V.I, 3; P.16; B.6. Saint Paul Island, 
Bering’s Sea. (Bean.) 

(Bean, Proc. U. S. Nat. Mus. iv, 151, 1881.) 


1087. C. quadrifilis (Gill) J. & G. 
Purplish, irregularly spotted with black; a dark spot below eye, and 
another on maxillary; fins mostly variegated with black; a dark spot 


* Gill, Proc. Acad. Nat. Sci. Phila. 1859, 166: type Porocottus quadrifilis Gill. (zop O% 
pore; xorrdc, Cottus.) 
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on upper axil, and another toward middle of base of pectoral. Head 
large, depressed, subrhomboidal; preopercle with a single hooked spine; 
opercle without longitudinal rib or spine; lower jaw and other parts of 
head with numerous large pores. Mouth moderate. Ventrals small. 
Skin naked; a slender filament over each eye, and one on each side of 
nape. Gill-membranes forming a fold across the isthmus. D. VIII- 
13; V. 1,3; B.5. Bering’s Stiaits. (ill.) 
(Porocottus quadrifilis Gill, Proc. U. 8. Nat. Mus. 1859, 166.) 


368.—GYMNACANTHUS Swainson. 
(Phobetor Kroyer. ) 

(Gymnocanthus Swainson, Class. Fish. &c., 1839, 271: type Cottus ventralis C. & V.) 

General characters and appearance of Cottus, but with no teeth on 
the vomer, and with a smail but well-defined slit behind the last gill. 
The upper preopercular spine is armed with 2 or 3 antler-like processes, 
and the fins are all very large, the ventrals notably so. Marine species 
of the Arctic Seas. (yupvds, naked; azdy0a, spine.) 


1088. G. pistilliger (Pallas) Gill. 

Dark brown above, with traces of darker vertical bars; belly pale; 
males with the axillary region dusky, with many large round white spots; 
first dorsal blackish, with pale blotches; second dorsal with alternating 
oblique bands of white and blackish; anal and caudal nearly plain; pec- 
torals and ventrals yellowish, with black cross-bars; mandible barred 
with black. Nasal spines small; occipital ridges low, the space between 
them concave, with rough plates; supraorbital ridge ending in a blunt 
tubercle; interorbital area with smooth skin. Eyes very large; maxil- 
lary extending to pupil; upper preopercular spine broad, much shorter 
than eye, with about three points; skin mostly smooth; axil prickly; 
inner edge of middle pectoral rays papillose (2@). Spinous dorsal very 
high and long, the longest spines in the male three-fourths length of 
head; second dorsal a little lower; anal very long, rather low; pec- 
torals very broad, reaching past front of anal, the lower rays rapidly 
shortened; ventrals extremely long, the rays long-exserted, reaching 
past front of anal; anal papilla large. Head 34; depth 48. D. XII- 
16; A. 18; V.I, 8; P. 16; vert. 12+18. Arctic Seas, south to Norway, 
Alaska, and Labrador. 


(Cottus pistilliger Pallas, in Cuv. & Val. iv, 193, 1829: Cottus ventralis Cuv. & Val. 
iv, 194: Cottus pistilliger Pallas, Zoogr. Ross.-Asiat. iii, 43, printed 1811, published 
1831: Acanthocotius patris H.R. Storer, Bost. Journ. Nat. Hist. vi, 250: Cottus ventralis 
Giinther, 11, 167: Cottus pistilliger Giinther, ii, 167: Cottus tricuspis Reinh. Vidensk. 
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Selsk. Nat. Math. v, iii: Cottus fabricii Girard, Monogr. Cott. 59: Cottus tricuspis Giin- 
ther, ii, 168; Phobetor tricuspis Kroyer, Natur. Tidskr. i, 263, 1844: Bean, Bull. U.S. 
Nat. Mus. xv, 127, 1879: Cottus ventralis Collett, Christiania Vid. Selsk. Forh. 1878, 
151.) 

1689. G. galeatus Bean. 

-Olivaceous; back with four distinct brown spots, the longest nearly 
twice as long as eye, and extending a little below lateral line, there 
blending with a wavy lateral stripe; dorsals and pectorals with inter- 
rupted black bands; lower fins plain whitish. Body elongate. A small 
tubercle above each eye; four preopercular spines, the longest about 
as long as eye, and with two or three processes. Space between eyes 
deeply concave, completely covered with bony granulations, as are the 
crown and neck; similar granulations on hinder margin of orbit, on 
suborbital stay and on opercles. Skin of body naked. Pectorals, and 
in males the ventrals also, reaching beyond vent; maxillary reaching 
to below eye. Head 3? (including caudal); depth 74. D. XI-16; A. 
19; V.1,3. Unalashka. (Bean.) 

(Bean, Proc. U. 8. Nat. Mus. 1881, 153.) 


369.—T RIGLOPSIS Girard. 


(Ptyonotus Gthr. ) 

(Girard, Proc. Bost. Soc. Nat. Hist. iv, 18, 1851: type Triglopsis thompsoni Grd. ) 

Body and head slender. Skin naked; lateral line chain-like. Teeth 
on vomer, none on the palatines. Eyes large, the interorbital area con- 
cave; bones of lower part of head extensively cavernous; a small but 
distinct slit behind last gill; gillmembranes almost free from the 
isthmus, forming a broad fold across it; preopercular spines straight, 
simple; fins large. resh-water fishes, closely related to Cottus, to 
which genus the single known species should, perhaps, be referred. 
Its relations with the group called Oncocottus are certainly intimate. 
(cpiyia, Trigla; opis, appearance.) 


1290. FE. thompson Grd. 

Pale olivaceous, with darker blotches; upper fins faintly banded. 
Body elongate, very slender. Head long, depressed above; snout 
long and pointed; eye quite large, nearly as long as snout, much wider 
than interorbital space, 4 in head; jaws subequal; mouth large, the 
maxillary extending rather beyond middle of eye; preopercle with 4 
sharp spines, the upper much shorter than pupil; cavernous structure 
of skull highly developed; upper surface of head smooth; gill-mem- 
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branes not broadly united, nearly free from isthmus. Dorsal fins well 
separated; spinous dorsal short and low, its height little more than 
length of snout; second dorsal very large, 3 times height of first, its 
longest rays about as long as head; anal high, half as high as second 
dorsal; pectoral long, reaching past front of anal; ventrals well devel- 
oped; lateral line chain-like, conspicuous; skin perfectly smooth. Head 
3; depth 6. D. VII-18; A.15; V.1,3. L.3 inches. Deep waters of 
the Great Lakes. 


(Girard, Proc. Bost. Soc. Nat. Hist. iv, 19,1851; Girard, Monogr. Cott. 65: Ptyonotus 
thompsoni Giinther, 11, 175, the name Triglopsis being set aside on account of the prior 
Triglops. ) 


370.—_ENOPHRYS Swainson. 
(Aspicottus Grd.: Clypeocottus Ayres: Ccratocottus Gill.) 


(Swainson, Class. Fish. &¢. 1839, 271: type Cottus claviger C. & V.) 

Body short and thick, depressed anteriorly. Head very large, mailed 
above with rugose, bony plates; a series of large, rough, bony plates 
along lateral line; no scales. Teeth in villiform bands in jaws and on 
vomer, none on palatines; preopercle with strong, straight spines; sub- 
orbital stay broad, externally bony; gill-membranes joined to the isth- 
mus, not forming a fold across it; a slit behind fourth gill. Dorsal fins 
separate, the anterior short, not notched; anal short. Intestinal canal 
elongate. Herbivorous, feeding chiefly on alge. (ev, on; ogpus, eye- 
brow.) 


1098. HE. bisom (Grd.) J. & G.—Stone Sculpin. 

Olivaceous above, variegated with blackish and reddish, yellowish 
below; fins olivaceous, marked with black; ventrals pale. Snout blunt; 
maxillary reaching beyond pupil; external bones of head rough-granu- 
lar; interorbital space elevated and concave, the orbital ridge without 
spine; suborbital stay covering most of cheek; a ridge extending back- 
wards from each eye, the two connected by a cross ridge at oeciput; the 
ridges are large and rough, and the space between them is concave; 
preopercle with 4 spines, the upper very long, straight and rough, 
usually reaching past operele, a little more than one-third head; oper- 
cular ridge very broad; subopercle with 2 diverging spines; a single 
series of large, rough, granular plates along sides, from opercle to base 
of caudal, the plates without keel or spine and growing smaller behind; 
spinous dorsal small, much lower than soft rays; anal short. Head 23; 
depth 4. D. VIII-12; A. 9. L. 12 inches. San Francisco to Alaska; 
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abundant. Resembles Cottus bubalis, with which it has been improp- 
erly confounded by Dr. Giinther. 


( Aspicottus bison Girard, Proc. Acad. Nat. Sci. Phila. 1854, 130: Clypeocottus robustus 
Ayres, Proc. Cal. Acad. Nat. Sci. 1854, 12: Aspicottus bison Girard, U. S. Pac. R. R. 
Surv. 66.) 

1092. E. dicerams (Pallas) J. & G. 

Greenish and reddish, marbled and spotted. Form of 2. bison, the 
head large, wider than deep or long; top of head nearly as in EL. bison, 
the ridges higher and very rough; orbital ridges elevated, continued 
backward toward the nape, the occipital ridges sharp behind; upper 
preopercular spine very long, rough, nearly two-thirds as long as head, 
with strong recurved hooks or serrations on the upper edge; lower pre- 
opercular spines strong; opercle with a longitudinal rib and no dis- 
tinct spine; lateral line with a row of rough bony scutella, each with 
aminute central spine; skin above more or less villous or prickly, else- 
where smooth. Isthmus wide; aslit behind last gill; vomer with teeth. 
D. VII-14; A.10; C.12; P.17; V.1,3. L.6 inches. Alaska and Kam- 
tschatka. (Here described from a specimen in the British Museum.) 

(Cottus diceraus Pallas, Nov. Act. Petrop. 1783, 354: Cottus diceraus Cuv. & Val. iv, 
189: Synanceia cervus Tiles. Mém. Ac. St. Petersb. iii, 278: Ceratocottus diceraus Gill, 
Proc. Acad. Nat. Sci. Phila. 1859, 165, and 1861, 167: Cottus diceraus Giinther, ii, 189.) 
1093. E. claviger (Cuv. & Val.) Sw. 

Dark brown, witb 3 or 4 vertical bands; belly white. Top of head 
everywhere rough; two strong nasal spines; superciliary margins much 
elevated, with a deep groove between them; 4 preopercular spines, the 
upper exceedingly long and strong, extending nearly to the vertical 
from the end of the first dorsal, serrated and coarsely toothed on its 
upper margin, but without antler-like processes; ‘occiput with a very 
long cuneiform process on each side”; lateral line with bony plates, 
rougher than in /. bison, each with a serrated keel and spine; skin sub- 
villous above, with small rough warts; a series of small cetaneous ap- 
pendages above the anal. Suborbital stay spinous; vomerine teeth 
present; isthmus broad; slit behind last gill large. D. VI-13; A. 11; 
V.1,3. L.24 inches. Bering’s Sea. (Here described from the original 
type, in the British Museum.) 

(Cottus claviger Cuv. & Val. iv, 195, 1829: Cottus claviger Giinther, ii, 167.) 


371.—LIOCOTTUWS Girard. 


(Leiocottus Girard, Proc. Acad. Nat. Sci. Phila, 1856, 133: type Leiocottus hirundo Girard.) 
Body elongate, covered with thick, smooth skin. Head compressed, 
narrowed above, not externally bony. Mouth small, horizontal, low; villi- 
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form teeth in both jaws and on the vomer, none on the palatines; upper 
preopercular spine short, strong, with bifurcated tip; suborbital stay 
narrow; gill-membranes partly free from the isthmus, over which they 
form a broad fold; a slit behind fourth gill. First dorsal with its upper 
margin somewhat S-shaped, the first two spines elongate, the middle 
ones of nearly equal length, and the posterior ones rapidly shortened; 
ventrals I, 3. Pacific. (Aetoe, smooth; zétr0s, Cottus.) 

1094. L. hirumdo Grd. 

Olivaceous, shaded with light blue, and reticulated with brownish- 
red, the latter color predominating on the head; sides with four broad, 
oblique, brownish-red bars, the first three running from dorsal forwards 
and downwards, the fourth from caudal peduncle backwards to base of 
caudal; abdomen orange brown, with pale spots; caudal orange brown, 
with yellow bars near the tip; fins with bars and spots of dark brown- 
ish-red; breast and ventrals whitish; three dark blotches at base of 
pectorals; spinous dorsal with oblique dark streaks; a dark blotch on 
each eye above, and a light streak forwards and downwards from eye. 
Body elongate, fusiform, the caudal peduncle slender; profile of snout 
decurved; maxillary reaching front of orbit; three small cirri at the end 
of each maxillary; preopercular margin with several similar cirri; 
opercle and shoulder-girdle without spines; upper preopercular spine as 
long as pupil. Top of head smooth; supraorbital ridges little elevated; 
nasal spines distant from tip of snout. Spinous dorsal elevated in front, 
the first two rays much longer than the others, nearly two-thirds length 
of head; soft dorsal and anal fins rather long; pectorals reaching past 
front of anal; ventrals to vent. Head 34; depth 4$; eye large, 43 in 
head. D.IX-17; A.15; V.1,3. L.10 inches. Santa Barbara Islands; 
extremely local. 

(Girard, Proce. Acad. Nat. Sci. Phila. 1856, 133; Girard, U.S. Pac. R. R. Surv. Fish. 62: 
Cottus hirundo Giinther, ii, 166.) 

372.—TRIGLOPS Reinhardt. 
(Reinhardt, Vid. Selsk. Natur. Math. Afh. v, lii: type Triglops pingeli Reinhardt. ) 

Body rather elongate, the tail very slender. Head small and com- 
pressed. Mouth moderate; villiform teeth on jaws and vomer, none on 
the palatines; preopercular spines small, simple. Head prickly, but 
without scales. A row of enlarged plate-like scales along the lateral 
line; a similar row above it at the base of the dorsal fin; the space be- 
tween these densely prickly; lower half of body crossed at short inter- 
vals by transverse undulating folds of skin, the edge of the fold with 
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minute rough scales, causing it to appear sharply and finely serrate. 
Gill-membranes united, free from the isthmus; a distinet slit behind 
last gill. Dorsal spines rather high and slender; ventrals apparently 
I, 3. Arctic seas. (zpryda, Trigla; 4, appearance.) 

1095. T. pingeli Reinh. 

Olivaceous, somewhat variegated with darker; fins barred; a series 
of dusky spots along sides; an ocellated black spot on posterior part 
of spinous dorsal. Head very slender; eye large, placed high, but 
lateral; preopercular spines short; maxillary extending te below mid- 
dle of orbit; nasal spines sharp. Ventral fins rather short; pectorals 
extending to front of anal; tail very slender, its diameter less than the 
eye; anal papilla large. Head 3$. D. [X-21; A. 21. Alaska to Green- 
land and Cape Cod. 


(Reinhardt, Vid. Selsk. Natur. v, lii; Giinther, ii, 173: Triglops pleurostictus Cope, 
Proc. Acad. Nat. Sci. Phil. 1865.) 


373.—_LEPTOCOTTWS Girard. 


(Girard, Proc. Acad. Nat. Sci. Phila. 1854, 130: type Leptocottus armatus Grd.) 

Body elongate, depressed, covered with perfectly smooth skin. Head 
depressed, oblong, not very broad, without cirri; lower jaw included ; 
suborbital stay narrow; teeth on jaws, vomer, and palatines. Gill- 
membranes rather narrowly joined to the isthmus, not forming a fold 
across it; a slit behind fourth gill; preopercular spine strong, with two 
or three points hooked upwards. Dorsal fins separate; the spinous 
dorsal short and smali, entire; ventrals I, 4. Pacific coast. (Aero, 
slender; zozzvs, Cottus.) 


1096. L. armatus Grd. 

Grayish olive above, becoming abruptly white and silvery below; 
sides creamy; pectoral fins creamy yellow, with five or six black cross- 
bars; spinous dorsal dusky, with an ink-like blotch on tip of last rays, 
and an oblique white band below; soft dorsal dusky, with several ob- 
lique white bands; caudal banded; ventrals and anal plain. Head long 
and depressed; mouth large, the maxillary reaching beyond eye; inter- 
orbital space broad, scarcely concave; nasal spines concealed; top of 
head flattish, covered with rugose skin; upper preopercular spine with 
three or four spinules hooked upwards; suborbital stay slender, not 
reaching preopercle; eye very small, less than interocular width, 74 
in head; lateral line complete; skin everywhere smooth; no prickles 
nor cirri. Dorsal spines very slender and low; pectorals reaching 
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vent; ventrals half way to vent. Head 3 in length; depth 6. D.: 
VII-17; A.17; V.1,4. I. 12inches. Kodiak to San Diego; every- 
where very common; the most abundant of the Cottoids of our west 
coast. 


(Girard, Proc. Acad. Nat. Sci. Phila. 1854, 131; Girard, U. 8. Pac. R. R. Surv. Fish. 
60: Centridermichthys armatus Giinther, ii, 171.) 


374._HEMILEPIDOTUS Cuvier. 
(Temnistia Richardson: Calycilepidotus. Ayres. ) 


(Cuvier, Regne Anim. ed. 2d, 1829: type Cottus hemilepidotus Tilesius. ) 

Body with two broad bands of rough scale-like plates on each side, 
one along the side of the back, one along the lateral line, the upper 
bands meeting anteriorly in front of dorsal; scales roundish, their up- 
per and posterior margins free; skin otherwise naked; head naked. 
Villiform teeth on jaws, vomer, and palatines. Branchiostegals 6. A 
small slit behind fourth gill; gillmembranes joined to the isthmus, 
sometimes forming a narrow fold across it; preopercular spines simple, 
strong. Dorsal fins connected, the first long, with strong spines, emar- 
ginate, the first three spines shorter than those which follow; ventrals 
I, 4. North Pacific. (7, half; Aexcdotos, scaled.) 


a. Belly immaculate. 


4097. Hi. spimosus (Ayres) Grd.—Cabezon. 

Brown, mottled and obscurely barred, often tinged with red; top of 
head usually with brick-red; fins all, except ventrals, mottled with 
blackish and reddish; skin joining bones of jaws unspotted; belly 
whitish, immaculate. Body rather elongate, depressed; head broad, 
somewhat concave between the occipital ridges; two sharp radiating 
ridges behind upper posterior margin of each orbit; top of head cov- 
ered with loose skin, and with thick-set mucous tubes; interorbital 
space narrow, concave, half diameter of eye; preopercle with 2 strong, 
shortish, diverging spines above; fleshy slips above opercle, near upper 
posterior part of eye, and at occiput; a long fleshy slip on maxillary, 
and 4 on lower jaw; many scales on sides with small flaps; skin, where 
not scaly, thin and lax; dorsal band of scales with about 7 rows at 
its widest part, anteriorly much wider than the space between it and 
the lateral band; isthmus rather narrow, the membranes not forming 
a fold across it; dorsal fins considerably connected, spines very low, 
the highest about two-thirds the height of the soft rays, and 33? in 
head; first dorsal spine about half as long as maxillary; pectorals 


107. COTTIDZ—HEMILEPIDOTUS. 715 


broad, shortish, about reaching vent; distance from spinous dorsal to 
snout greater than length of pectoral. Head3; depth 5. D.III, VII, 
20; A.16; V.I,4; Lat.1.60. L.10inches. Coast of California, in rather 
deep water; seen by us only about Monterey and San Francisco. 

(Calycilepidotus spinosus Ayres, Proc. Cal. Acad. Nat. Sei. i, 76, 1855; Girard, Proc. 
Acad. Nat. Sci. Phila. 1856, 134; Girard, U. S. Pac. R. R. Surv. Fish. 68.) 

1098. H. jordanmi Bean. 

Throat and belly pure white; upper parts brownish, with wavy darker 
bars. Dorsal band of scales with but 4 rows in its widest part. Eye 
as long as snout, 4 in head, the short diameter equal to interorbital 
space; maxillary extending to below middle of eye; top of head corru- 
gated ; distance of spinous dorsal from snout equal to length of pectoral; 
first dorsal spine as long as maxillary; longest dorsal spine 24 in head; 
pectoral reaching anal; ventral nearly or quite to vent; a narrow fold of 
skin across isthmus. Head 22; depth 44. D. III, VIII, 21; A.17; V. 
I, 4. L.13 inches. Unalashka. 

(Bean, Proc. U. S. Nat. Mus. 1881, 153.) 


aa. Belly covered with small black spots. 


1099. Hi. traciaurus (Pallas) Giinther. 


Olivaceous or reddish, more or less mottled and barred with darker; 
belly and lower parts pale, profusely covered with small blackish spots; 
fins all more or less speckled; skin joining bones of jaws finely spotted 
with black. Body robust, not depressed. Head large; interorbital 
space deeply concave, its width % diameter of the large eye; occipital 
ridges low and broad; bones of top of head extremely rough, naked; 
with radiating strize, but without spines; small flaps over posterior 
part of eye, at occiput, over opercle, and on cheek, maxillary, preor- 
bital, mandible, and tip of snout. Skin thick and firm; gill-membranes 
forming a slight fold across the isthmus; upper band of scales of about 
4 rows, narrower anteriorly than the interspace; first three spines of 
dorsal about equal, lower than those following; soft dorsal high. Head 
24%; depth 34. D. III, VITI,19; A.15; V.1I,4; Lat. 1.61. L. 18 inches. 
Alaska to San Francisco; abundant in Puget Sound; a much larger 
fish than H. spinosus, and readily distinguished by the spotted belly. 


(Cottus hemilepidotus Tiles. Mém. Ac. Petersb. iii, 262, 1801: Cottus trachurus Pallas, 
Zoogr. Ross -Asiat. ili, 138, 1811: Hemilepidotus tilesii Cuv. & Val. iv, 276, 1829; Giin- 
ther, ii, 173: Blepsias ventricosus Eschscholtz, Zo6l. Atlas, 3d Heft, 14, t. 13: Temnistia 
ventricosa Richardson, Fauna Bor.-Amer. Fish. 1836, 59: Hemilepidotus gibbsi Gill, 
Proc. Acad. Nat. Sci. Phila. 1862, 13.) 
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375.—MELLETES Bean. 


(Bean, Proc. U. 8. Nat. Mus. 1879, 354: type Melletes papilio Bean.) 

Body moderately elongate. Head broad, depressed, rounded in front, 
naked, with several cutaneous flaps; jaws, vomer, and palatines with 
bands of villiform teeth; preopercular spines simple, rather strong; 
gill-membranes broadly connected, free from the isthmus; a slit behind 
the last gill; a narrow band of ctenoid scales along sides of back, 
meeting in front of dorsal; a few prickles on anterior parts of body, 
and some small dermal flaps on sides; skin otherwise naked; dorsals 
connected; the spinous dorsal long, not emarginate; pectorals well de- 
veloped, the rays all simple; ventrals very long, I, 4, the inner surface 
of the rays armed with stiff sets; pyloric ceca 6; no air-bladder. 
Alaska. (vyAdqzq¢, a loiterer; remaining in shallow pools as the tide 
recedes. ) : 


4100. M. papilio Bean. 

Grayish brown, with darker bands and various mottlings; belly 
grayish, with round white spots; fins all much mottled and barred. 
Nasal spines obtuse; 2 spines above posterior part of orbits, and 2 on 
the vertex, the last four with short filaments. Ventrals 2 in length, 
longer than pectorals, extending to the seventh anal ray (é). Head 
4; depth 2g. D. XII, 20; A. 17; P.17; V. 1,4. L.7 inches. Saint 
Paul’s Island, Alaska. — 

(Bean, Proc. U. 8S. Nat. Mus. 1879, 354.) 


376.—_SCORP ZA NICH THYS Girard. 


(Girard, Proc. Acad. Nat. Sci. Phila. 1854, 131: type Hemitripterus marmoratus Ayres. ) 

Body rather robust, covered with smooth, thick skin. Head large, 
somewhat compressed, its upper surface rugose.. Mouth rather large, 
with villiform teeth on jaws, vomer, and palatines; gill-membranes 
broadly united, free from the isthmus; a large slit behind fourth gill; 
preopercular spines small, simple; spinous dorsal long, scarcely emar- 
ginate, but slightly depressed near its middle, the first four spines 
shorter than those immediately following; ventral fins large, 1, 5. Size 
large. Pacific Ocean. (cxopzava, Scorpena; ?70d-, fish.) 


110i. S. marmoratus (Ayres) Grd. 

Olive brown, thickly mottled with dark blotches and light spots, and 
reticulated with different shades of green and brown; sides with 5 irreg- 
ular, dark, vertical blotches, of which two are under each dorsal and 
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extend on the fins; belly livid bluish or green, reticulated with 
olive; the ground color is exceedingly variable, ranging from cherry- 
red to green; lips blotched with white; fins all more or less barred; 
flesh and membranes livid bluish. Top of head rugose, without spines; 
interorbital space concave, narrower than the large eye; a fleshy flap 
on middle of snout, and one on end of maxillary; superciliary cirri 
large, more than half diameter of orbit, laciniate; upper preopercular 
spine short, straight, about half diameter of eye; suborbital stay very 
broad; maxillary extending to beyond eye. First four spines of dorsal 
subequal, shorter than the fifth; dorsal fins scarcely connected at base; 
pectorals shortish, not reaching anal. Skin thick and leathery, with- 
out prickles or cirri. Head 3; depth 4. Eye 6 in head. D. XI-18; 
A. 12; P. 15; V.1I,5; Lat. 1. (pores) £0; pyloric ceca about 30; ver- 
tebre 15421. L. 30 inches. Puget Sound to San Diego; very abun- 
dant. The largest of our Cottida, reaching a weight of 10 to 15 pounds. 

(Hemitripterus marmoratus Ayres, Proc. Cal. Acad. Sci. 1854, 4; Girard, U. S. Pac. 
R. R. Sury. Fish. 64; Giinther, ii, 154.) 

377._OLIGOCOTTUS Girard. 


(Clinocottus and Blennicottus Gill. ) 

(Girard, Proc, Acad. Nat. Sci. Phila. 1856, 133: type Oligocottus maculosus Girard.) 

Body rather elongate, the skin smooth or provided with some small 
prickly scales; preopercular spines short, simple or furcate; small ten- 
tacles on head and anterior parts of body; gill-membranes broadly 
united, free from the isthmus; a slit behind fourth gill; dorsal spines 
slender, the fin short and not emarginate; anal papilla large; ventrals 
I, 3, or I, 4. Small fishes of the North Pacific, inhabiting rock-pools 
between tide-marks. (éd:yos, small; zozzos, Cottus.) 


a. Mouth with distinct lateral cleft; the head narrow anteriorly. 
b. Skin with imbedded, prickle-like scales. (Clinocottus Gill.*) 


1102. O. analis Grd. 

Olivaceous, much mottled, and with numerous small black and white 
spots; about five irregular darker bars; a dark bar at base of caudal; 
fins all spotted; cirri very numerous, mostly whitish, giving the fish a 
woolly appearance in life. Head narrower anteriorly and rather pointed ; 
mouth with lateral cleft, the maxillary reaching beyond pupil; band of 
palatine teeth short and narrow; eye large, 5 in head, about twice the 
width of the deeply-grooved interorbital space; nasal spines distant 








*Gill, Proc. Acad. Nat. Sci. Phila, 1861, 166: type Oligocottus analis Grd. (Clinus; 
Cottus.) 
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from snout; preopercular spine short, bifurcate; cranium plane above. 
Upper part of body mesially, covered with minute, imbedded, non-im- 
bricated, pectinate scales; anteriorly, small cirri, mostly bifid or trifid, 
take the place of the scales. Head, especially above, with very many 
similar cirri; a fringe of cirri on edge of preopercle. Dorsal fins con- 
tiguous, rather low; pectoral reaching past front of anal. Anal papilla 
very large. Head 34; depth 43. D. [X-17; A. 14; V.1,3; P.16. L. 
7 inches. Coast of California; abundant in rock-pools from Monterey 
southward to Lower California. 

(Grd., Proc. Acad. Nat. Sci. Phila. 1857, 201; Girard, U.S. Pac. R. R. Surv. Fish. 57: 
Centridermichthys ana'is Giinther ii, 171: Cottus criniger Giinther ii, 522.) 


bb. Skin without scales or prickles. (Oligocottus.) 


1103. O. macwulosas Grd.—Johnny. 

Usual color reddish brown, varying to gray, intense green or crimson 
according to surroundings, the vivid colors developed in the presence 
of similarly colored alge; fins all barred; belly usually livid bluish or 
greenish; lower side of head with white mottlings; northern specimens 
with an ocellated black spot on front of spinous dorsal. Head slender, 
narrowed above, the snout rather pointed ; maxillary reaching pupil; top 
of head with several scattered cirri; a few on sides of head, none on 
edge of preopercle; cirri on lateral line anteriorly and on front of back, 
also on base of spinous dorsal. No scales or prickles anywhere; pre- 
opercular spine forked. Front rays of anal enlarged and partly de- 
tached in ¢; anal papilla large (in 3); pectorals reaching well beyond 
front of anal. Head 32; depth 44. D. VIII-16; A. 12. L. 3 inches.. 
San Luis Obispo to Alaska, exceedingly abundant northward; one of the 
smallest of marine Cottide. 

(Girard, Proc. Acad. Nat. Sci. Phila. 1856, 153; Girard, U.S. Pac. R. R. Surv. Fish, 
56: Centridermichthys maculosus Giinther, ii, 171.) 


aa. Mouth with very little lateral cleft; the head globoid. (Blennicottus* Gill.) 


1104. O. globiceps Grd. 

Dark olive, with obscure darker cross-bars; first dorsal with 2 dark 
streaks above; fins generally barred with greenish, orange, or blue; 
cirri mostly black. Body little compressed; head extremely short and 
blunt, narrowed above, nearly everywhere convex. Mouth anterior, | 
short and broad, almost without lateral cleft; lower jaw shortest; max- 
illary reaching past front of the small eye; interorbital space very nar- 





*Gill, Proc. Acad. Nat. Sci. Phila. 1861, 166: type Oligocottus globiceps Grd. (Blen- 
nius; Cottus.) 
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row, grooved, about half width of eye; preopercular spine with a single 
point turned upwards; top of head with two series of cirri; none on 
sides of head, except a few on upper part of opercle; a series of cirri 
along anterior half of lateralline; skin without scales or prickles; pec- 
torals reaching beyond front of anal. Head 33; depth 44. D. IX-16; 
A. 11; V.I,3. Northern specimens are larger in size, with paler and 
more variegated coloration and red markings; the dorsal has one or 
two more rays, the preopercular spine is stronger and slightly hooked 
upwards, and the opercle has many more cirri above than in the south- 
ern form. Pacific coast, from Monterey northward to Kodiak; in rock- 
pools; rather rare. 

(Girard, U. 8. Pac. R. R. Surv. Fish. 1858,58: Centridermichthys globiceps Giinther, 
ii, 171.) 

378.—BLEPSIAS Cuvier. 


(Peropus Bennett: Histiocottus Gill. ) 


(Cuvier, Regne Animal, 1829, ed. 2d: type Trachinus cirrhosus Pallas. ) 

Head and body compressed; skin hispid with stiffish villiform 
prickles, sometimes with definitely naked areas; snout and chin with 
several rather long barbels; mouth small; teeth villiform, on jaws, 
vomer, and palatines; preopercle with two short blunt spines; gill- 
membranes free from the isthmus; gills four, a slit behind the fourth; 
top of head with bony ridges; suborbital stay narrow; first dorsal 
short, elevated in front, the spines slender; second dorsal large; anal 
similar, lower; ventrals very short, I, 3; pectorals long. Pacific coast. 
(An old name of some fish; from (ez, to look.) 


a. Spinous dorsal emarginate; sides with naked areas. 


1105. B. cirrhosus (Pallas) Giinther. 

Dark olivaceous, sides of back with four to six vertically oblong black 
blotches edged with paler, not reaching nearly to lateral line; belly and 
naked areas on sides whitish; black bands radiating from eyes ; fins 
dark, with large pale blotches and dark spots; caudal with light and 
dark bars; ventrals plain; a small white spot on front of spinous dor- 
sal. Supraocular ridges well developed; interorbital space concave, 
with two low ridges extending backwards from nasal spines, diverging 
towards occipital ridges; the latter large, partly interrupted; subor- 
bital stay conspicuous; temporal ridge present; maxillary reaching to 
beyond middle of pupil; snout with five barbels, chin with six, the 
longest about as long as the eye, which is 33 in head; a small cirrus 
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on each interorbital ridge; interorbital space as wide as eye; sides 
with three or four pale, well-defined, naked areas behind pectorals, the 
two anterior much the largest; behind these a long naked strip along 
the lateral line, colored like the rest of the body; first four spines of 
dorsal elevated, 3 to # length of head; the fifth much shortened; mem- 
brane deeply notched between the fifth spine and the sixth, which is 
longer than the one before it; ventrals as long as eye; pectorals reach- 
ing much beyond front of anal; first rays of soft dorsal short; the 
others gradually lengthened to near the last, the highest higher than 
the dorsal spines; caudal longer than head. Head 33; depth 3%. D. 
V, IlI-23; A. 20; P. 12; Lat. 1.50. L.6inches. North Pacific, south 
to San Francisco. 

(Trachinus cirrhosus Pallas, Zoogr Ross.-Asiat. iii, 237, 1811: Blepsias trilobus C. & VY. 
iv, 375, 1829; Giinther, ii, 153; Steindachner, Ichth. Beitriige, v, 128, 1876.) 


aa. Spinous dorsal not emarginate; no naked areas. 


1106. B. bilobus Cuv. & Val. 


Olivaceous, paler below; dorsal region with 4-5 black bars, reaching 
one-third the distance to the lateral line, and somewhat continued on 
the fins; caudal with a black bar at base, otherwise plain; pectorals 
and anal blotched with black. Body shorter and deeper than in B. 
cirrhosus, with thicker caudal peduncle and heavier head, the bones 
less firm; snout short, obtuse; interorbital space very wide, concave, 
half wider than the small eye; short occipital ridges present, besides 
several bluntish tubercles. Mouth broad, oblique, the maxillary reach- 
ing pupil; teeth small, distant; barbels as in cirrhosus. Head and 
body covered with prickles, larger and blunter than in cirrhosus; no 
naked patches on body; fins less developed than in cirrhosus; first 
five or six spines of dorsal subequal, the last three abruptly shorter; 
pectorals longer and much broader than in cirrhosus, reaching seventh 
anal ray; caudal short, much shorter than head. D. TX-21; A. 18; P. 
16. Coasts of Alaska and Kamtschatka; the specimen here described 
from Kodiak. 


(Cuy. & Val. iv, 379, 1829: Peropus bilobus Bennett, Beechey’s Voy. Zo6l. Fish. 59; 
Giinther, ii, 153.) 


379.—NAUTICHTHYS Girard. 


(Girard, U. 8. Pac. R. R. Surv. Fish, 1858, 74: type Blepsias oculofasciatus Girard.) 


Body rather elongate, compressed, but not elevated, the skin evenly 
covered with short, close-set, villiform prickles. Head short, strongly 
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compressed, the cheeks subvertical; orbital ring much elevated above, 
with several blunt protuberances behind; nape much depressed, with 
the base of the dorsal fin rising abruptly above it; mouth small; teeth 
on jaws, vomer, and palatines; preopercle with small bluntish spines 
above; gill-membranes broadly united to the isthmus; a slit behind 
fourth gill; branchiostegals 6; first dorsal faleate, the spines very flex- 
ible, the anterior much elevated, much longer than head, the posterior 
rapidly shortened; second dorsal long and rather high; anal fin similar 
to second dorsal, but shorter and lower; pectorals moderate; ventrals 
I, 3, well developed, nearly as long as head. Pacific coast. Small 
fishes, of singular appearance. (vadry>, Sailor; ¢745s, fish; in allusion 
to the development of the first dorsal fin.) 


1107. N. oculofasciatus Grd. 

Grayish above; sides with dark marblings and obscure dusky bands; 
a very conspicuous black band through the eye and across cheeks; first 
dorsal blackish; other fins barred with light and dark; ventrals plain. 
Maxillary reaching to opposite pupil; eye very large, longer than snout; 
nasal spines conspicuous, curved; maxillary and edge of preopercle with 
minute cirri; orbit with a branched cirrus, as long as pupil; the narrow 
interorbital space deeply channelled; supraocular ridge posteriorly with 
3 blunt tubercles; 2 compressed tubercles on each side of first dorsal; 
a deep pit at nape, extending under origin of first dorsal; spinous dor- 
sal smooth; rays of soft dorsal and caudal roughened with prickles; 
dorsal spines nearly twice length of head; ventrals ? length of head, 
a little shorter than caudal; pectorals long. Head 345; depth 33. D. 
IX-28; A.19; P.14; V. 1,3; Lat. 1.44. L.Ginches. Pacific coast, 
San Francisco to Unalashka; chiefly northward. 


( Blepsias oculofasciatus Girard, Proc. Acad. Nat. Sci. Phila. 1857, 202; Giinther, ii, 
157; Steindachner, Ichth. Beitriige, v, 130.) 


380._RHAMPHOCOTTUS Giinther. 
(Giinther, Ann. Nat. Hist. xiv, 369, 1874: type Rhamphocottus richardsoni Giinther. ) 


Body short, elevated. Head very large, its greatest depth greater 
than that of the body; skull with 2 strong bony ridges from above the 
front of the eye, continuous with 2 large occipital ridges, leaving the 
interorbital space and middle line of the top of the head strongly 
concave; snout slender, narrow, and abruptly protruding; mouth very 
narrow, N-shaped, its gape longer than wide; teeth villiform, none on 
the vomer or palatines; gill-opening confined to the region above the 

Bull. Nat. Mus. No. 16——46 
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base of the pectorals, the membranes below completely united to the 
shoulder girdle and isthmus; apparently no slit behind last gill; a 
stout, straight, preopercular spine; nasal spines present; no other 
spines on head. Skin everywhere on head and body firm, immovable, 
densely covered with stiff bifid or trifid spinous prickles; spinous dor- 
sal very small; pectoral with procurrent base. (éaydos, snout; zortos, 
Cottus.) 


1108. R. richardsoni Gthr. 

Brownish, with 6 or 8 oblique black bands running downward and 
forward; a white bar below eye; a dusky bar at bases of pectorals and 
ventrals, the fins otherwise plain. Head hard and bony, nearly as 
long as rest of body; snout rather longer than eye, which is of mod- 
erate size, and with partly vertical range; maxillary extending to front 
of eye; suborbital stay strong; pectorals long, reaching tips of ventrals 
and past front of anal; ventrals long, their rays prickly. Head 2; 
depth 2. D. VII-14; A. 7 or8; V.ca. 1,4. L. 24 inches. Northern 
seas. Three specimens known: the one here described from Bering’s 
Straits; the original, said to be from ‘Fort Rupert”; a third recently 
obtained by Mr. Lockington, from the stomach of a Sebastodes, at Mon- 
terey. 


(Giinther, Ann. Mag. Nat. Hist. xiv, 370, 1874; Bean, Proc. U. S. Nat. Mus. 1881, 
252. ) 


Famity CVIII (a) —AGONIDA.* 


(The Alligator-fishes.) 


Body elongate, or more or less elevated, angular, covered with about 
eight longitudinal series of large bony plates, which form a coat of mail; 





*The following genera and species of this type have been described from Kam- 
tschatka and the Kurile Islands, and will doubtless be found on our Alaskan coast: 


HYPSAGONUS Gill. 


(Gill, Proc. U. S. Nat. Mus. 1861, 259: type Aspidophorus quadricornis Cuy. & Val.) 

Body compressed and elevated, its depth greater than length of head, more than 
one-third the body; head small, separated from the base of the dorsal by a very deep 
nuchal depression; top of head very upeven; mouth terminal, the jaws about equal; 
no vomerine teeth; gill-membranes undescribed, probably free from isthmus; no bar- 
bels; scales large, not very rough, most of them striate and armed with a central 
spine or tubercle; dorsal spines strong, the first serrated; pectorals short, procurrent; 
ventrals small. (vyz, high; Agonus.) 


H. quadricornis (Cuv. & Val.) Gill. 
Two horns above eye and 2 above occiput; interorbital space nearly as broad as 
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head externally entirely bony, the plates often spinous; eyes large, placed 
’ 3 oo 

high; suborbital stay cuirassing the cheek; mouth terminal or inferior; 

Oo) « D> 3 ? 
barbels often present; teeth small, in villiform bands, on the jaws, and 
often on the vomer and palatines also; gills 35, no slit behind the last; 
pseudobranchiz very large, usually extending down the inner side of 
the opercle; gill-rakers small; gill-membranes united, free or joined to 


eye; 2 small spines above snout; dorsals well separated. Head 34; depth 3. D. 
IX-6; A. 10; Lat. 1. 33. Kamtschatka. (Giinther.) 
(Aspidophorus quadricornis Cuy. & Val. iv, 221, 1829: Agonus quadricornis Giinther, 
ms, 215.) 
HIPPOCEPHALUS Swainson. 


(Swainson, Class. Fish. &c., 1839, 272: type Aspidophorus superciliosus Cuv. & Val.) 


Body moderately elongate, compressed, the head depressed at the nape; dorsal 
spines strong, the first inserted close behind the nape; dorsals well separated; jaws 
equal, or the lower slightly the longer; breast granulated; gill-membranes not de- 
scribed, probably free. (izzos, horse; xepady, head.) 


Hi, japonicus (Pallas) Gill. 


Yellowish brown, the body banded and the fins with dark lines. Top of head not 
very rough; a flat triangular prominence, directed upward and outward above each 
eye, concealing the eye when viewed from above; 2 spines above the snout; subor- 
bital with 2 or 3 spines, one of them with a barbel; suborbital stay broad, gibbous; 
barbels small; bony plates rough-striate, pyramidal, the center raised; ventrals half 
as long as pectorals; dorsals separated by a space greater than length of either; fins 
all very rough. Depth 5. D.VI-17; A.8; Lat. 1.45. L.12inches. Kurile Islands. 
(Cuv. § Val.) 

(Cotlus japonicus Pallas, Spicilegia fase. vii, 31, 1772: Agonus curilicus and Agonus 
stegophthalmus Tilesius, Mém. Ac. Petersb. iv, 416, 427: Aspidophorus superciliosus Cuv. 
& Val. iv, 215: Agonus stegophthalmus, Giinther, ii, 214.) 


Brachyopsis dodecaédrus (Tiles.) Bean. 


Brownish, body and fins banded. Body elongate; snout obtuse, depressed, without 
spines; mouth nearly vertical, the lower jaw considerably produced; interorbital 
space as wide as eye; suborbital with spines; breast with many small convex polyg- 
onal plates; keels of the scales ending in a small point. Head 5; depths’. D. XI-7; 
A. 15; P. 15; V. I, 2; Lat. 1.40. Kamtschatka; common. (Cuv. & Val.) 

(Agonus dodekaédrus Tiles. Mém. Ac. Petersb. iv, pl. 13, 1811: Phalangistes loricatus 
Pallas, Zoogr. Ross.-Asiat. iii, 114: Aspidodophorus dodecaédrus Cuv. & Val. iv, 209: 
Agonus dodecaédrus Gthr. ii, 214.) 


Siphagonus segaliensis (Tiles.) Steind. 


Yellowish brown; fins with black bands. Form resembling Brachyopsis rostratus, 
but the tail shorter; body depressed; eye behind middle of head; two spines on the 
suborbital, and some others about eyes; dorsals contiguous; anal longer than second 
dorsal; no barbels under the throat; gill-membranes and barbels at chin undescribed. 
D. VII-8; A. 12; C. 10; P. 14; V.I,2. L.7inches. Island of Saghalien. (Cuv. § 
Val.) 

(Syngnathus segaliensis Tiles. Mém. Soc. Imp. Nat. Moscou, ii, 216: Agonus levigatus 
Tilesius, Mém. Acad. Petersb. iv, 436: ‘“Aspidophore lisse” Cuy. & Val. iv, 214.) 
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the isthmus; ventral fins thoracic, close together, imperfect, I, 2 or I, 3; 
spinous dorsal small, sometimes absent; anal short, similar to soft dor- 
sal, without spines; caudal narrow, few-rayed; pectorals entire, with 
broad base, the rays mostly simple; pyloric cceca few; air-bladder 
none. Small fishes, chiefly of the Arctic Seas. Genera about 10; spe- 
cies about 16. They feed chiefly on Crustacea, and are often found at 


considerable depths. 
(Triglide, group Cataphracti pt. Giinther, 1i, 211-216.) 


a. Spinous dorsal obsolete; gill-membranes free from the isthmus. (Aspidophoroidine.) 
ASPIDOPHOROIDES, 381. 
aa. Spinous dorsal present. 
b. Gill-membranes free from the isthmus; lower jaw projecting. 
c. Body extremely elongate; snout forming a tube; chin with a single long 
Darbel 2 eee se etree renew teete i ncea arenes iarers nesses SIPHAGONUS, 382. 
ce. Body fusiform, less elongate; snout not forming a tube; chin without barbel. 
BRACHYOPSIS, 383. 
bb. Gill-membranes united to the isthmus, lower jaw included. 
d. Bony plates of body without spines. 
e. Vomerine teeth none; no occipital pit ..---...-.-...---.--..- AGoNnus, 384. 
ee. Vomerine teeth present; a deep pit at the occiput-.... BOTHRAGONUS, 385. 
dd. Bony plates of body ending in spines. 
if Vomerinesbeethy presemiienseieee as sec sce seeiesee ODONTOPYXIS, 386. 
Hie VOmMerine teebhen One eercjs- lose sine sees ee eereeeee PODOTHECUS, 387. 


381.—ASPIDOPHOROIDES Lacépéde. 
(Anoplagonus Gill.) 
(Lacépéde, Hist. Nat. Poiss. iii, 228, 1802: type Aspidophoroides tranquebar Lac. = Cottus 
monopterygius Bloch.) 

Body very long and slender, subterete, octangular, tapering into a 
very long six-sided tail. Head slender, short, with large eye; mouth 
small, terminal; jaws and vomer with villiform teeth. Dorsal fin 
single, without spines, very small, inserted nearly opposite the still 
smaller anal; other fins small; bony plates of body keeled, without 
spines; gill-membranes broadly united, free from the isthmus. (doztc, 
shield; ¢opéw, to bear; ecdo-z, appearance.) 


a. Nasal spines very strong. 


1109. A. monopterygius (Bloch) Storer. 

Brownish, obscurely banded with darker; pectorals, dorsal, and cau- 
dal mottled or barred. Head triangular, much narrowed anteriorly; 
nasal spines very large, diverging, inserted near tip of snout; no other 
spines anywhere; eyes very large, longer than snout; supraocular 
ridges very high; a ridge extending backward from eye along tem- 
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poral region; lower jaw slightly included; caudal peduncle very long 
and slender, forming about two-fifths the length; breast with flat 
plates; dorsal ridges high anteriorly, the median fine of back from 
snout to dorsal fin concave. Head 53; depth 9. D.5; A. 6; Lat. 1. 
about 50. L. 6 inches. Polar regions, southward to Cape Cod; abun- 
dant in deep water. 

(Cottus monopterygius Bloch, Ausliindische Fische, ii, 156, taf. 178; Giinther, ii, 216.) 


aa. Nasal spines obsolete. (Anoplagonus Gill.) 


A110. A. imermis Giinther. 

Black, obscurely marbled with grayish and brownish; dorsal grayish, 
marbled with black; caudal black, with a gray band; anal yellowish, 
with a black dot behind each ray. Body anteriorly much broader than 
high. Head flat, depressed, triangular; nasal spines obsolete; lower 
jaw projecting; interorbital space grooved, narrower than the orbit; 
eye less than snout, 5 in head; pectorals shorter than head; ventrals 
small; breast with about 16 plates. Head 5 in total length; depth 14; 
width 9. D. 5; A. 5; C.10;\P. 10; V. 2; Lat..1. 41. Vancouver's 
Island. (Giinther.) 

(Giinther, ii, 524: Anoplagonus inermis Gill, Proc. Acad. Nat. Sci. Phila. 1861, 167.) 


382.—SIPHAGONUWS Steindachner. 


(Steindachner, Ichth. Beitriige, v, 140, 1876: type Syngnathus segaliensis Tiles.) 

Form ot Syngnathus ; snout produced in a tube; lower jaw projecting 
beyond upper, with a long barbel at the symphysis; gill-membranes 
free from the isthmus; both dorsals present; ventrals very short; 
plates of body slightly keeled, without spine. (Latin, sipho, tube; 
Agonus.) 


LIL. S. barbatus Steind. 

Brownish, a lengthwise black band on sides of head, becoming ob- 
solete behind. Body very slender, subterete; median line of head and 
back concave; snout produced into a long moderately-compressed 
tube, the single barbel at the chin about twice the length of eye; teeth 
on vomer; snout and orbital rim without spines; eye in middle of head; 
suborbital narrow, unarmed; preopercle with 3 spines; large polygonal 
scales on the breast; pectorals long, reaching dorsal; ventrals very 
short, the vent close behind them. Head 4; depth =length of snout, 
9. D. VI-7; A.9; P.12; Lat. 1.44. L.6 inches. Coasts of Alaska 
and Japan; not rare. 

(Steindachner, Ichth. Beitriige, v, 140, 1876.) 
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383.—BRACHYOPSIS Gill. 
e (? Leptagonus Gill.) 
(Gill, Proc. Acad. Nat. Sci. Phila. 1861, 259: type Agonus rostratus Tilesius. ) 

Body elongate, fusiform, low, covered with spinous plates. Head de- 
pressed, spinous; mouth comparatively large, very oblique, the lower 
jaw projecting; jaws, vomer, and palatines with small teeth; gill-mem- 
branes united, free from the isthmus; barbels few; spinous dorsal well 
developed; ventral rays I, 2. (fpazus, short; odes, face.) 


Eil?2. B. rostratus (Tilesius) Gill. 

Body more fusiform than in other species of this genus, very robust 
in front of the middle, tapering to the slender tail. Head triangular 
and pointed, as seen from above, the mouth quite narrow; eyes small, 
well forward; head considerably depressed, snout without spine; a 
short fap at angle of mouth; scales not very rough; gill-membranes 
free from the isthmus; ventrals quite short; breast with a median row 
ot large raised convex plates; a row of similar plates bordering the 
edge of the gill-opening, the three series forming a “\-shaped figure, 
the interstices filled with very small plates. “D. VILI-8; A.13”; Lat. 
}). 36. L. 8 inches. Alaska and Kamtschatka; here described from 
specimens lately obtained by Dr. Bean. 


(Agonus rostratus Tiles. Mém. Acad. Petersb. iv, pl. 14: Phalangistes fusiformis Palas, 
Zoogr. Ross.-Asiat. iii, 116: Agonus rostratus Giinther, ii, 214.) 


1H43. B. verrucosus Lockington. 

Olivaceous, banded with darker; pectorals whitish at base, with a 
dark spot above and below; terminal portion dark; ventrals bright 
orange-yellow with a large black spot inside of the first ray, and two 
small spots near the tip in é, the fin plain in 2. Body elongate, de- 
pressed; mandible narrow, not one-fourth as deep as long; maxillary 
reaching slightly beyond front of eye, with a short barbel at tip; length 
of barbel + that of eye; ridges on head all rough; supraocular ridges 
serrate; occipital and postorbital ridges without spines ; preorbital with 
about six spines; suborbital stay with two; preopercle with two spines 
near its angle; opercle without spines; membrane of mandible with 
small stellate tubercles; plates on body rough, each with a keel termi- 
nating in a strong spine; the dorsal plates with small prickles also; 
breast and base of pectoral fin with large, striate, wart-like tubercles; 
plates of ventral series tubercular anteriorly; upper lateral series of 


» 
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plates reaching head; pectorals reaching the eleventh plate; ventrals 
extending beyond front of anal in ¢, much shorter in 2; the membrane 
between the rays very broad; anal papilla small. Head 44; depth 8. 
D. TX-7; A.11; V.1, 2; P.14; C.10; Lat. 1. 35.' L. 8 inches. Coast 
of California; abundant in deep water. , 

(Lockington, Proc. U. S. Nat. Mus. iii, 60, 1880 (May 6): Agonus (Brachyopsis) bar- 
kani Steind. Ichth. Beitriige, ix, 253, 1880 (July 15).) 
1114. B. xyosternus J. &. G. 

Light olive brown, finely reticulated with darker, pale below; mandi- 
ble, and sides of head below eye bright silvery; pectoral blackish, with 
a large light blotch at base below and a broad pale tip; caudal entirely 


' black; dorsal nearly plain; ventrals plain; anal white anteriorly, ab- 


ruptly black behind. Form of B. verrucosus, but rather stouter and 
less depressed; breast covered with minute prickles; plates of body 
with spines as in Bb. verrucosus, but without smaller prickles ; ventral 
fins short, reaching, even in the male, little more than half way to anal; 
the connecting membrane of the rays very narrow; maxillary barbel 
long, three-fourths the diameter of the eye; mandible very deep, more 
than one-third as deep as long; upper lateral series of plates obsolete 
from front of first dorsal forward. Head 43; depth 7. D. VI-6; A.8; 
V.1,2; P.17; Lat. 1. 30. L. 54 inches. About Monterey and San 
Francisco; common about Santa Cruz. 


(Jordan & Gilbert, Proc. U.S. Nat. Mus. iii, 152, 1880 (July 2): Agonus (Brachyopsis) 
anne Steindachner, Ichth. Beitriige ix, 254, 13880 (July 15).) 


1245. B. (?) decagonmus (Bloch & Schneider) J. & G. 

Yellowish brown, marbled with darker. Body elongate, compressed ; 
head depressed ; jaws equal; a pair of spines above the snout, a second 
above the orbits, a third on the nape, the latter the largest; barbels 
very short and thick; scales: with very prominent spines; six series of 
scales between the ventral fins and the vent; four between the vent 
and the anal fin; pectoral fins much longer than head, one-fourth total 
with caudal. D. VI-7; A.8; P.14; Lat. 1.41. Greenland to Norway. 
(Giinther.) 


(Agonus decagonus Bl. & Schn. 1801, 105: Agonus decagonus Giinther, ii, 215: Agonus 
decagonus Collet, Norges Fiske, 1575, 40: Archagonus decagonus Gill: Aspidophorus spi- 
nosissimus Kroyer, Naturhist. Tidsskr. i, 250, 1844: Agonus spinosissimus Giinther, ii, 
214: Leptagonus spinosissimus Gill, Proc. Acad. Nat. Sci. Phila. 167, 1861.) 
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384.—AGONUS Bloch & Schneider. 


(Aspidophorus Lacépede: Phalangistes Pallas.) 

(Bloch & Schneider, Syst. Ichth. 104, 1801: type Cottus cataphracius L.) 

Body low; head broad, depressed, about as broad as long; mouth 
small, subinferior, the lower jaw included; no vomerine teeth ; gill- 
membranes joined to the isthmus, forming a narrow fold across it; 
plates on body without spines; fins short. One species known. (a, 
without; ywvos, joint: 7. é., rigid.) 

UL46. A. cataphractus (L.) Bloch & Schneider.—Sea Poacher. 

Brownish, sides with some dark bands; pectorals and upper fins 
barred. Body anteriorly very broad, flattened below, tapering ab- . 
ruptly forward to the triangular snout, and slowly backward to the 
long and slender tail; the greatest width is half more than the greatest 
height and 5 times the least height; snout with four sharp, hooked 
spines projecting much beyond the horizontal N-shaped mouth; lower 
jaw profusely covered with thickish barbels, the largest longer than 
eye; suborbital narrow, with three blunt bony projections; preopercle 
and subopercle each with a stout spine, that on subopercle the larger 
and hooked backward; bones of head striate; orbital crests elevated, 
roughish; interorbital space broader than eye; top of head little un- 
even, without spines; two blunt occipital processes; no nuchal depres- 
sion; the space between dorsal ridges concave; plates on body rugose; 
lateral plates much smaller than others, the upper lateral series obsolete 
from middle of spinous dorsal forward, in which region the lower lateral 
series is much enlarged; breast with four quadrate plates forming a 
square. Dorsal small; pectoral about as long as head, reaching to 
within four plates of anal; ventrals short, reaching little beyond vent, 
63 in length. Head about as broad as long, 44; depth 6. D. V-7; A. 
5; Lat. 1. 35; ecwca 5; vertebre 114 25. Northern Europe; recorded, 
perhaps erroneously, from Greenland. 

(Cottus cataphractus L. Syst. Nat. i, 451: Aspidophorus armatus Lacép. iii, 222; Giin- 
ther, ii, 211; Day, Fishes Great Britain, 1881, 67.) 

385.—_BOTHRAGONUWS Gill. 


(Gill, Bull. U. S. Nat. Mus. xi, ined.: type Hypsagonus swani Steindachner. ) 

Body rather short and deep, broad and depressed anteriorly, com- 
pressed behind; a deep nuchal pit; mouth subinferior, the lower jaw 
included; head and neck to the dorsal fin rhombic in outline, as seen 
from above; jaws and vomer with teeth; dorsals small, well separated; 
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anal similar to soft dorsal; ventral I, 2; plates without spines or keels; 
no spines on head. Gill-membranes broadly united to the isthmus. 
North Pacific. (fo0pos, a cavity; aywvos, Agonus.) 

1147. B. swani (Steindachner) Gill. 

Clear yellowish; a biackish cross-bar downwards and forwards from 
base of first dorsal; another between the dorsals, and a third behind 
dorsal and anal; a dusky bar across interorbital space and through eye; 
fins all mottled or barred. Nuchal pit broader than long, the plates be- 
hind sending three processes into it; top of head with two broad par- 
allel ridges, the space between them transversely concave; preopercular 
margin denticulated; breast with large plates, similar to those on sides 
of body. Head 34; depth 34. D. III-5; A.5; P.12; C.12; V.I, 2; 
Lat. 1.32. Puget’s Sound; one specimen known. (Steindachner.) 

(Hypsagonus swanii Steindachner, Ichth. Beitriige, v, 144, 1876.) 


386.—_ODONTOPYXIS Lockington. 
(Lockington, Proc. U. 8. Nat. Mus. ii, 328, 1879: type Odontopyais trispinosus Lock.) 
The genus differs from Podothecus chiefly in the presence of vomerine 
teeth. The body is very slender, and the fins few-rayed. (odwy, tooth ; 


MVEts, box.) 


ALLS. ©. trispimosus Lock. 

Olivaceous, with six or seven darker bands; fins with dark blotches. 
A sharp, rather long, movable spine upon the tip of the snout, its tri- 
angular base projecting beyond the jaws; behind this a pair of recurved, 
fixed spines; supraorbital ridge prominent, ending in a backward- 
directed spine; maxillary with two minute barbels; isthmus broad; 
eye very large; forehead strongly convex, longitudinally transversely 
strongly concave; a deep nuchal cavity divided by a longitudinal ridge; 
preorbital with a spine directed backward; eye large; acirclet of hori- 
zontal spines at base of caudal. Head 54 in total length; depth 10 to 
12; eye 32 in head. D.IV-6; A.6; V.I, 2; P.14; C.11; Lat. 1. 36. 
L. 3 inches. Pacific Coast from San Francisco to Santa Barbara. 

( Odontopyxis trispinosus Lockington, Proc. U.S. Nat. Mus. ii, 328, 1879.) 


387.—PODOTHECUS Gill. 
(Paragonus Gill.) 


(Gill, Proc. Nat. Sci. Phila. 1861, 259: type Podothecus peristethus Gill—= Agonus acipen- 
serinus Tiles. ) 

Body elongate, fusiform; head long, compressed, armed above; snout 

protruding much beyond the small, inferior, U-shaped mouth; teeth 
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very small, in villiform bands; none on vomer or palatines; lower parts 
of head with barbels; gill-membranes united to the isthmus, not form- 
ing a fold across it. Plates of body armed with spines; spinous dorsal 
present. Ventral rays I, 2. (zovs, foot; 0424, box, from a supposed 
groove for the reception of the ventrals.) 


1LL9. P. vulsus J. & G. 

Dark brown, with 7 to 9 darker cross-bars, extending on the fins; 
pectorals black, with whitish edging and a pale blotch near base; other 
fins chiefly black, the anal with whitish edging; belly white. Body 
very elongate, broader than high. Head triangular, the profile irregu- 
lar, the snout pointed. Mouth N-shaped, entirely inferior, the maxil- 
lary reaching front of pupil; distance from premaxillaries to tip of 
rostral spines, about half length of snout; maxillary, interopercle, and 
branchiostegals, with scattered cirri, these fewer and smaller than in 
P. acipenserinus ; none on lower side of snout. Eye large, as long as 
snout, 34 in head; the orbital rim prominent all around. Spines of 
head more numerous than in the other Agonide. Snout with two 
strong spines directed forwards, two large ones behind them directed 
upwards, then two smaller ones; orbital ridge elevated and serrated, 
with a preocular and a supraocular spine; behind the latter, a ridge 
armed with two spines on each side, separated from the first plates of 
the dorsal series by a deep quadrangular pit; a row of minute, erect 
spines on median line of back and top of head; a sharp, serrated, tem- 
poral ridge, with four spines; opercle with a strong rib and several 
spines; suborbital stay with an irregular prominent ridge; preopercle 
with three principal spines and some smaller ones; suborbital narrow, 
half width of eye, extremely uneven, armed with small spines and 
tubercles; more than 70 spines and tubercles on the head. Plates of 
body all striate, those above and on sides ending each in a sharp 
spine; breast with about six polygonal plates, on each side of which 
are the plates of the abdominal series; bases of caudal and pectorals 
with small spines. Ventrals short, the vent near the middle of their 
length. Head 4; depth 8. D. IX-7; A.9; Lat.1.40. L. 43 inches. 
Deep water, off San Francisco; not common. 

(Agonus vulsus Jordan & Gilbert, Proc. U. 8. Nat. Mus. iii, 303, 1880.) 


1120. P. acipemserinus (Tiles. ) Gill.—Alligator fish. 
Brown with darker marblings and narrow vertical streaks; fins oliva- 
ceous, more or less marbled with dark; ventrals plain, black in 4; a 
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dark bar at base of pectorals; belly white. Body elongate, the tail very 
slender, broader than deep; head narrow, the cheeks subvertical, the 
snout long and pointed; mouth N-shaped, wholly inferior; distance from 
premaxillaries to tip of nasal spines less than half snout; maxillary 
and lower side of snout with dense tufts of long cirri as long as eye; 
a few on mandible, none on branchiostegal region. Eye large, shorter 
than snout, 4 in head; orbital rim prominent above only; snout with 
two spines directed forward, then two larger ones hooked backward, far 
behind which are two smaller ones close together, directed upward; 
orbital bones rugose, with a strong supraocular spine only; behind it a 
sharp occipital ridge on each side, each ending in a single spine; no pit 
at the occiput, the vertex nearly plane; opercle and preopercle strongly 
striate, the latter with a ridge and a blunt spine; suborbital very broad, 
nearly as deep as eye, striate, with a double ridge at its lower margin, 
the upper ridge with two or three spines; head with about 18 distinet 
spines in all. Plates of body strongly striate, those above ending in 
strong spines; breast with about twelve polygonal plates; slight asper- 
ities at base of pectoral; ventrals very short, not longer than eye in 2, 
about half longer than eye in ¢; pectorals large, about reaching anal; 
caudal peduncle long, about half length of body without head; dorsals 
high in ¢, the two fins closely contiguous. Head 53; depth 6. D. [X—7; 
A.8; Lat. 1. 37; vert. 12427. L.12 inches. Puget Sound to Alaska; 
common northward. 


( Agonus acipenserinus Tilesius, Mém. Acad. St. Petersb. iv, 422, 1813. Agonus acipenseri- 
nus Giinther, ii, 212: Podothecus peristethus Gill, Proc. Acad. Nat. Sci. Phila. 1561, 260: 
Paragonus acipenserinus Gill, 1. ¢. 167: Agonus acipenserinus Jordan & Gilbert, Proc. 
U. S. Nat. Mus. ili, 332, 1880.) 


Famity CVIII (6)—TRIGLIDA.* 
(The Gurnards.) 


Body elongate, usually more or less fusiform, covered with scales or 
series of bony plates. Head externally bony, usually entirely cuirassed 
with rough, bony plates, some of which are armed with spines; eyes 
high; mouth terminal or subinferior; premaxillaries protractile; max- 
illary without supplemental bone, slipping under the preorbital; teeth 
very small, in bands in the jaws, and usually on the vomer and pala- 
tines, sometimes entirely wanting; gills 4, a large slit behind the 
fourth; pseudobranchie present; gill-rakers various; gill-membranes 


*Family 108 (a), Agonide is included under Triglida, in the key to families, on page 
79. 
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free, or variously attached to the isthmus. Ventral fins thoracic, usu- 
ally wide apart, separated by a flat area, I, 4 or I, 5. Spinous dorsal 
present, short; soft dorsal similar to the anal, which is without spines; 
caudal narrow, few-rayed. Pectorals large, with broad base, some- 
times divided into two portions, sometimes with the two or three lower- 
most rays detached. Air-bladder present; pyloric cceca usually pres- 
ent, few in number. Singular looking fishes, allied to the Cottida, 
found in all seas. Genera 5; species about 40. 
(Triglide pt. Giinther, ii, 191-210, 216-224. ) 


a. Pectoral fins, with two or three detached appendages below; ventrals I, 5, wide 
apart. 
b. Body mailed; teeth none; pectoral appendages 2. (Peristediine.) 
PERISTEDIUM, 388. 
bb. Body scaly; teeth present; pectoral appendages 3. (Trigline.) 
¢. -Palatines: toothless ai.) s/s esac ie ee eee ees eee jas neeeeeee TRIGLA, 389. 
ces Palatines' with teethienc2s: sae ee ce eels teiele ee aie oe eee eee PriIoNOTUS, 390. 
aa. Pectoral fin divided to the base, into two unequal parts; ventrals I, 4, contigu- 
ous; gill-membranes broadly attached to the isthmus. (Dactylopterine.) 
CEPHALACANTHUS, 391. 


388.—_PERISTEDIUM Lacépede. 


(Peristedion Lacépeéde, Hist. Nat. Poiss. iii, 358, 1802: type Peristedion malarmat Lac. = 
Trigla cataphracta Gmelin. ) 


Body elongate, fusiform, covered with bony plates, each of which is 
armed with a strong spine; head bony; each preorbital produced into 
a long flat process, which projects more or less beyond the mouth; 
mouth small; teeth none; lower jaw included, provided with barbels; 
gill-membranes separate, narrowly joined to the isthmus anteriorly; 
gill-rakers slender. Dorsal fin continuous or divided. Pectoral fin 
short, with the two lowermost rays detached. Ventrals I, 5, separated 
by a broad flat area. Air-bladder simple. Pyloric cceca about 10. 
Warm seas. Oolor generally red. (zep:, around; oredcov, diminutive of 
ote0os, breast; the breast being mailed.) 


Li2l. P. miniatum Goode. 

Bright crimson. Armature of body essentially as in P. brevirostre ;* 
spines of abdominal plates very weak posteriorly; length of preorbital 
process 34 in distance from its extremity to front of orbit; interorbital 
space deeply concave; protuberance on the forehead very slight; a 
pair of spines on upper surface of snout behind base of preorbital 
processes; a larger pair on preorbital processes; ridge of preopercle 
ending in a depressed, short, sharp-pointed spine; about ten small 








*See Giinther, Cat. Fish. Brit. Mus. ii, 218, 1860. 
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tentacles on each side of lower jaw, those near the symphysis smallest. 
Long tentacles at angle of mouth fringed, extending to bases of pec- 
torals. Head 24; depth 5. D. VII-18; A. 17; C. 16; P. 2-10; V. I, 
5; Lat. 1.28. L.12inches. Gulf Stream, off the coast of Rhode Island. 
( Goode.) - 

(Goode, Proc. U. S. Nat. Mus. 1880, 349.) 


389.—TRIGLA Linneus. 
Gurnarads. ° 


(Artedi; Linnzus, Syst. Natura, 1758: type, Trigla lyra L.) 

This genus differs from Prionotus chiefly in the absence of palatine 
teeth. The scales are smaller and the pectoral fins less developed; a 
series of bony, spinous plates extend along the base of the dorsal fins, 
a pair of them to each ray, the fin thus running in a shallow groove; 
caudal fin usually emarginate. Lateral line usually forking at base of 
caudal, the branches running to tip of fin. The numerous species 
abound on the coasts of Europe, Africa and India. (<zpcyAa, classical 
name of Mullus barbatus; transferred to this group for no evident 
reason.) 


1122. T. cuculus Linn.—fed Gurnard, 

Rose-red; profile of snout rather steep, slightly concave; preorbital 
with short denticulations; maxillary nearly reaching front of orbit; 
lateral line with a series of unarmed plates, which are deeper than 
long; first dorsal spine tuberculated; second longest, 3 length of head; 
pectoral reaching past front of anal. Head 34; depth 5. D. IX-18; 
A. 17; Lat. 1.75. Common in Europe; said by Cuvier to have been 
once brought from New York by Milbert. 

(Linn. Syst. Nat.: Trigla pini Giinther, ii, 199; Day, Fish. Gt. Brit. 1880, 58.) 


390.—PRIONOTUS Lacépéde. 
Sea Robins. 


(Lacépede, Hist. Nat. Poiss. ili, 337, 1802: type Trigla evolans L.) 

Body subfusiform ; profile of head descending to the broad depressed 
snout, which is much longer than the small eye; eyes close together, high 
up; surface of head entirely bony, the bones rough with ridges and 
granulations; scales on head few or none; preopercle with one or two 
sharp spines at its angle; opercle with a sharp spine; nape with two 
strong spines; a spine on shoulder girdle. Mouth rather broad; bands 
of small, almost granular, teeth on jaws, vomer and palatines; gill- 
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membranes nearly separate, free from isthmus; gill-rakers rather long. 
Body covered with small, rough scales, which are not keeled; lateral 
line continuous; scales of breast very small. Dorsal fins distinet, the 
first of 8 to 10 rather stout spines; anal fin similar to soft dorsal; 
pectoral fin with the three lower anterior rays thickened, entirely free 
from each other and from the fin; ventrals I, 5, wide apart, with a flat 
space between them, the inner rays longest. Pylorie cceca in moderate 
number; air-bladder generally with lateral muscles, and divided into 
two lateral parts; vertebre 10 or 11415. Species about 10, repre- 
senting in America the old world genus Trigla, (p:wy, Saw; votos, 
back; three free, saw-like spines being said to intervene between the 
two dorsals.) 


a. Mouth small, mandible not reaching vertical from front of orbit; preopercular 
spine without conspicuous basal cusp; blotches on spinous dorsal wel! de- 
fined, ocellated; a transverse groove connecting the upper posterior angles of 
orbit. (Ornichthys* Sw.) 

b. Body very slender; sides with numerous round brownish spots. 

1123. P. pumctatas (Bloch) Cuv. & Val. 

Dark olive brown, back and sides covered with numerous round 
bronze spots, larger than the pupil; spinous dorsal dusky, with lighter 
streaks and two black ocellated spots; second dorsal and upper half of 
caudal spotted; anal blackish, with a pinkish border; pectorals black- 
ish, the free rays barred with light and dark; ventrals pale; branchi- 
ostegal membrane pinkish. Pectorals short, reaching only to middle of 
soft dorsal, 24 in length to base of caudal; first dorsal high. Body 
much slenderer than in any of the other species. Band of palatine 
teeth very slender, shorter than eye; maxillary one-third length of 
head; preorbital without spines; opercle sealeless; gill-rakers shortish; 
about 10 below angle. Head 31; depth 6. D. X-13; A. 12; Lat. 1. 
about 75. West Indies, north to North Carolina; not rare southward. 
Here described from specimens from North Carolina, perhaps belonging 
to a species distinct from the true punctatus, which is described as less 
slender. 


(2? Trigla punctata Bloch, Ausl. Fisch. taf. 352; ?Cuv. & Val. iv, 93; ?Giinther, ii, 
193; Jordan & Gilbert, Proc. U. 8. Nat. Mus. 1878, 373.) 
bb. Body rather robust; sides of body without conspicuous spots. 
1124. P. palmipes (Mitch.) Storer. 

Brownish above, clouded with darker; throat and branchiostegals 
dark; a distinct black blotch above on membrane between fourth and 


* Swainson, Class. Fish. etc., 1839, 262: type Trigla punctata Bloch. (opvzs, bird; 
2x9Us, fish.) 
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fifth dorsal spines, this ocellated below; 2 longitudinal light streaks 
below dorsal blotch; second dorsal with oblique whitish streaks. Head 
comparatively smooth above. Preopercular spine strong; opercle seale- 
less; band of palatine teeth short and broad, shorter than eye. Pee- 
torals short, not reaching middle of second dorsal, 24 in length; pec- 
toral appendages strong, more or less dilated at their tips; ventrals 
loug, reaching anal; gill-rakers rather short, about 10 below angle; 
maxillary 35 in head. Head 3; depth 5. D. X-13; A. 12; Lat. 1. 58. 
Atlantic coast of the United States; common northward. 

(2? Trigla carolina Linneus, Mantissa, ii, 528: Trigla palmipes Mitchili, Trans. Lit. 
& Phil. Soc. N. Y. i, 431, 1815: Prionotus pilatus Storer, Proce. Bost. Soc. Nat. Hist. ii, 
77: Prionotus palmipes and P. pilatus Storer, Fish. Mass. 18: Prionotus carolinus C. & V. 
iv, 90: Prionotus carolinus Giinther, ii, 192.) 


aa. Mouth large, mandible reaching at least the vertical from front of orbit; no dis- 
tinct transverse groove between and behind the eyes; preopercular spine 
with a smaller one at base; dorsal blotch diffuse, not ocellated. (Prionotus. ) 
1125. P. tribulus Cuv. & Val. 

Dark brown above, with darker blotches and numerous small, pale 
spots; belly pale; a black blotch at base of mandible; membrane of 
spinous dorsal, between the third and sixth spines, with a black blotch 
above; second dorsal with brownish spots, forming oblique bars, and 
with 2 dark blotches at base, the posterior blotch continued obliquely 
downwards and forwards to below the lateral line; pectoral olive 
brown, with dark cross-bars, which are more distinet towards the tip 
of the fin; its upper edge white; pectoral appendages with dark spots; 
basal half of caudal paler. Pectorals rather short, not reaching end 
of dorsal, 2 in length to base of caudal; pectoral appendages thick, 
tapering. Body robust. Head shorter and broader, snout shorter, 
and bones more strongly striate than in P. evolans; interorbital space 
deeply concave; occipital and supraorbital spines very strong and 
much compressed; band of palatine teeth as long as eye; gill-rakers 
shortish, 9 below angle; membranous edge of opercle scaly. Head 25 
in length; depth 4. D. X-12; A.11; Lat. 1. about 50. South Atlantic 
coast of the United States; abundant. 

(Cuy. & Val. iv, 98, 1829; Giinther, ii, 195; Jordan & Gilbert, Proc. U. S. Nat. Mus. 
1878, 374.) 

1126. P. evolams (Linn.) Gill. 

Similar to var. lineatus, but spotted also with white; the pectorals 
plain black, with pale edgings above, longer than in var. lineatus, 
reaching usually past the end of the second dorsal and anal, 14-1} in 
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length to base of caudal. Body and head stouter, the plates rougher; 
scales somewhat larger, in about 55 series. Atlantic coast; common 


southward. 
(? Trigla evolans L. Syst. Nat.; Jordan & Gilbert, Proc. U..S. Nat. Mus. 1878, 374.) 


Subsp. limeatus (Mitch.) J. & G. 

Olive brown above, mottled and spotted with blackish; whitish be- 
low; a narrow dark streak along the lateral line, with a broader one 
below it, which terminates behind in a series of spots and blotches; 
lower jaw and branchiostegal membranes sometimes bright orange-yel- 
low; pectorals blackish, edged with olivaceous and orange, with numer- 
ous transverse dark lines; membrane of spinous dorsal with a black 
blotch between third and sixth spines; soft dorsal plain or with 2 black 
blotches at base; ventrals and anal orange; pectoral appendages slen- 
der, dusky. Gill-rakers rather long and slender, 15 below angle; band 
of palatine teeth wide, shorter than eye; spines on head moderate in 
size, compressed, the one at upper posterior angle of orbit little devel- 
oped; membranous edge of opercle scaly; ventral reaching to front of 
anal; pectoral reaching to past middle of soft dorsal and anal, from 13 
to 21 in length. Head 23 in length; depth 44. Eye 23 in snout. D. 
X-12; A.11; Lat. 1. about 60. Cape Cod to Cape Hatteras; common 
northward. Perhaps a distinct species, but seeming to vary into the 
preceding. | 

(Trigla lineata Mitchill, Trans. Lit. & Phil. Soc. N. Y. i, 430, 1815: Prionotus lineatus 
Storer, Hist. Fish. Mass.: Prionotus lineatus Giinther, ii, 192: Prionotus strigatus Cuv. 
& Val. iv, 86.) 

1127. P. stephanophrys Lockington. 

Pale olivaceous, abruptly white at level of pectorals; back and sides 
with a few scattered dark spots; branchiostegals mostly saffron-yellow; 
spinous dorsal dusky, with a diffuse dark blotch between fourth and 
fifth spines, near edge of membrane; second dorsal spotted; caudal 
with dark blotches; pectorals dark, with large round black spots. 
Body rather stout; head large, compressed, broad, and very nearly 
plane above; the interorbital region not concave; no transverse fur- 
row behind orbits; orbital rim with a slightly raised, serrated crest; 
snout very short, two-fifths length of head; mouth large, the broad 
maxillary reaching beyond front of orbit; bands of palatine teeth very 
narrow; gill-rakers long and slender; head less rough than usual, the 
bones little striate; occipital processes not reaching first dorsal spine; 
preorbital little projecting; preopercle with a strong smooth spine, 


or 


dv ¢ 


~l 


108(b), TRIGLID &—CEPHALACANTHUS. 


reaching slightly beyond membrane of opercle; opercle ending in two 
points, the lower a long spine, the membrane connecting the two scaly ; 
scales thin, ciliate, not closely imbricate; first dorsal spine granulate 
in front; pectorals reaching beyond middle of anal, about to base of 
ninth ray; free rays very slender, the uppermost more than half length 
of fin; ventrals not reaching vent; caudal slightly emarginate. Head 
2g; depth 4; eye 14 in snout. D. X-12; A..11; P.13-I1I; Lat. 1. 55. 
Deep water off San Francisco; one specimen known. 
(Lockington, Proc. U. 8S. Nat. Mus, 1880, 529.) 


391.—CEPHALACANTWTEUS Lacépéde. 
Flying Gurnards. 
(Dactylopterus Lacépede, iii, 325.) 
(Lacépede, Hist. Nat. Poiss. iii, 323, 1502: type Gasterosteus spinarcllu Linn.) 

Body elongate, subquadrangular, tapering behind; head very blunt, 
quadrangular, its surface almost entirely bony; nasals, preorbitals, 
suborbitals, and benes of top of head united into a shield; nuchal part 
of shield on each side produced backward in a bony ridge, ending in a 
a Strong spine, which reaches past front of dorsal; interocular space 
deeply concave; preorbitals forming a projecting roof above the jaws; 
preopercle produced in a very long rough spine; cheeks and opercles 
with small seales; opercle smaller than eye; gill-openings narrow, ver- 
tical, separated by a very broad, sealy isthmus; pseudobranchiz large; 
gill-rakers minute; mouth small, lower jaw included; jaws with granu- 
lar teeth; no teeth on vomer or palatines; scales bony, strongly keeled; 
2 serrated, knife-like appendages at base of tail; first dorsal of 4 or 
o rather high flexible spines, the first one or two spines nearly free 
from the others; an immovable spine between the dorsals; anal and 
second dorsal short, of slender rays; caudal small, lunate; pectoral 
fins divided to the base into two parts, the anterior portion (corre- 
sponding to the free rays in Prionotus) about as long as the head, of 
about 6 rays, closely connected; the posterior and larger portion more 
than twice length of head, reaching nearly to caudal in the adult 
(‘Dactylopterus” Lae.); much shorter in the young (“Cephalacanthus”: 
Lac.); these rays very slender, simple, wide apart at tip; ventrals I, 
4, long, pointed, their bases close together, the inner rays shortest; 
air-bladder with two lateral parts, each with a large muscle; pyloric 
ceca humerous; vertebrae 9+ 13. Warm seas; the adult able to move 

Bull. Nat. Mus. No. 16——47 
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in the air, like the true flying-fish, but for shorter distances. (xzdaln, 
head; azay0a, spine.) 

a. Occiput without filament. 

41128. C. spimarelia (L.) Lac.—Flying-robin; Bat-fish; Volador. 

Greenish olive and brown above, of varying shades; below pale, 
marked irregularly with dusky and bright brick-red, varying to salmon- 
yellow; pectoral fins mottled with bright blue streaks near the base, 
and blue spots and bars toward the tip; their under sides glaucous- 
blue, edged with darker; caudal fin with about three brownish-red bars; 
coloration extremely variable. First two dorsal spines free, slightly con- 
nected by membrane at base; preopercular spine reaching beyond base 
of pectorals, not to end of occipital spine; pectorals reaching nearly to 
base of caudal. Head 44; depth 54. D. I-IV, 8; A. 6; P. 28,6. L. 
12 inches. Atlantic Ocean, on both coasts; abundant southward. 


(Gasterosteus spinarella L. Syst. Nat. 1, 492 (young): Trigla volitans Linn. Syst. Nat. 
i, 498 (adult): Trigla volitans Gmelin, Syst. Nat. 1788, 1346: Dactylopterus volitans 
Giinther, ii, 221: Dactylopterus volitans Liitken Spolia Atlantica, 1880, 417; Giinther, 
ji, 224.) 


Famity CLX.—LIPARIDID. 
(The Sea Snails.) 


Body more or less elongate, subeylindrical anteriorly, compressed 
behind, covered with smooth skin, which is usually very lax. Head 
broad, obtuse, the snout short; suborbital bone styliform behind, joined 
to the preopercle, as in the Oottide; jaws with bands of small teeth, 
which are usually tricuspid; no teeth on vomer or palatines; premaxil- 
laries protractile, little movable; opercular bones unarmed; inter- 
opercle slender, ray-like, overlying the branchiostegals; gill-openings 
small, the membranes joined to the broad isthmus, and to the humeral 
arch below. Gills 3$; no slit behind the last; pseudobranchiz rudi- 
mentary or wanting; pyloric ceeca numerous; no air-bladder; dorsal 
fin rather long, the spines feeble and flexible, low, similar to the soft 
rays; anal long, similar to the soft dorsal; ventral fins I, 5, the two 
completely united, and forming the bony center of an oval sucking- 
disk; ventrals sometimes entirely wanting; pectoral fins very broad, 
the base procurrent; the outline usually emarginate, some of the lower 
rays being produced; tail diphycercal; caudal fin short, convex; ver- 
tebre 124+ 30. Genera 3; species about 20. Small fishes, nearly ail of 
the northern seas. 

(Discoboli; group Liparidina Giinther, iii, 158-165.) 


reo 


109. LIPARIDIDA2—AMITRA. (o9 


a. Ventral disk entirely wanting. (Amitrina.) 
HOW ery | ai LU ClIIGed.s SKIN) GUID a sl aNese eae a yaeie so ni oe oie ce cwhelsinleint= AMITRA, 392. 
aa. Ventral disk present. (Liparine.) 
¢. Ventral disk very small, under the head, the vent close behind it; lower jaw 


DLO] OC UIN aS Kn axe ph eee ate ere ety tsareiero aia ote CAREPROCTUS, 395. 
ce. Ventral disk well developed; vent well behind head......-.---- Liparis, 394. 


392.—A MEERA Goode. 


(Goode, Proc. U. S. Nat. Mus. 1880, 478: type Amitra liparina Goode. ) 

Body clongate, attenuate backward. covered with lax, smooth, slimy 
skin, which is separated from the body and fins by a filmy mucous inter- 
tissue. Head small, thick, convex between. eyes; snout convex, pro- 
truding; mouth small, horizontal, the lower jaw included; teeth small: 
eyes lateral; gill-openings restricted to small slits above the base of the 
pectorals, covered by the very small opercle; no barbels; dorsal and 
anal fins many-rayed; dorsal continuous, almost concealed by the skin; 
the spines seareely different from the soft rays; anal similar to dorsal; 
both connected with the caudal, which is pointed; no trace of ventral 
fins or sucking disk; pectoral fin very broad, procurrent, its lower rays 
inserted nearly under the eye, the fin emarginate; vent well behind 
head. One species known; its position intermediate between the Cot- 
tide (Cottunculus, Psychrolutes) and Liparidida, two groups much more 
intimately related than most writers have conceded.* (a, without; 
pizpay Stomacher.) 


2429. A. liparima Goode. 

Yellowish white, dusky toward the tail and front of head; perito- 
neum black. Body posteriorly compressed, the tail very thin; eyes 
half width of interorbital space, 5 in head; upper lip with pores. Dor- 


*T should put the family of Gobiesocidw far away, at least a suborder off, from the 
Cyclopteride and Liparidide, which are far more closely united to the true Cotlida, 
represented by Cottus and Hemitriplterus, than to either the Gobiesovide proper or to the 
Gobies and Blennies. In fact, Liparis has as close affinities, as shown by its skeleton, 
with Cottus and Hemitripterus as with Cyclopterus; and we have in the three groups, 
represented by Cottus, Liparis, and Cyclopterus, well-marked families of the same sub- 
order, The only character by which the Cyclopterida and Liparidid@ are closely united 
consists in the peculiar formation of the ventral disk by the union of the ventral fins; 
but as this structure is simply brought about by the modification of the rays in a 
manner common to the several genera, and not by any marked anatomical difference in 
the structure of the same fins in Cottus, [can only look upon it as a generic character 
common to the known representatives of both families of Cyclopterid@ and Liparidida ; 
and the discovery of arepresentative of either family with ventral fins of the ordinary 
form would not necessitate the establishment of a family for its reception, as in that 
cae we should simply consider the structure as of generic value. (Putnam, Proc, 
Am. Ass. Ady, Sci. 1373, 337.) 
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sal beginning over pectoral; anal-under ninth dorsal ray. Head 63; 
depth 53. D. V, 62; A. 54; C.6; P. 23. LL. 5 inches.’ Deep water off 
the coast of Rhode Island; lately dredged by the U.S. Fish Com- 
inission. 

(Goode, Proc. U. 8. Nat. Mus. 1880, 478.) 

393.—CAREPROCTUS Kroyer. 
(Kvoyer, Naturh. Tidsskr. i, 257, 1862: type Liparis reinhardi Kroyer.) 

Body elongate, semi-transparent, covered with thin lax skin; mouth 
oblique, the lower jaw projecting; teeth simple, hooked; ventral disk 
small, situated far forwards, under front of eye; vent a little behind it, 
far in front of anal fin. (zaea, head; zpwztdz, vent.) 


1130. C. gelatinosus (Pallas) Kroyer. 

Rose-colored; vertical fins violet; gill-eavity black. Ventral disk very 
small, supported by a bilamellate cartilage descending from the throat; 
vertical fins continuous. Body oblong, compressed, semi-transparent, 
soft, and gelatinous; head thick, flat above; cleft of mouth nearly ver- 
tical, asin Uranoscopus ; a series of pores along upper lip; jaws, palate, 
and pharynx rough with teeth; skeleton very weak. D. more than 50; 
A. about 45; C.6; P. 30; coeca 48; vertebrie 64. (Giinther.) Alaska 
and Kamtschatka; Greenland. 

(Cyclopterus gelatinosus Pallas, Spicilegia, vii, 19, 1769: Liparis gelatinosus Giinther, 
ivi, 163? ? Liparis gelatinosus Reinh. Oversigt, &c. 1844, Ixxvii: ? Liparis reinhardi 
Kroyer, Naturh. Tidsskr. i, 252: ? Careproctus reinhardi Kroyer, |. ¢,, 257, the Green- 
land form, thought by Dr. Krcéyer to be different from C. gelatinosus. ) 


394.—LEIPARES Linneus. 
Sea-Snails. 
(Artedi; Linnzus, Syst. Nat.: type Cyclopterus liparis L.) 

Body rather elongate, covered with smooth skin, which is usually 
freely movable; head short, flattened above; mouth horizontal, the 
lower jaw included; teeth in several series, usually tricuspid; maxil- 
lary covered by skin of preorbital region; ventral disk well developed, 
on the breast, its front below or behind the middle of the head; vent 
well behind the head, about midway between sucking-disk and anal fin. 
Dorsal fin continuous or divided, its spines hardly differentiated ; dorsal 
fin free from caudal or not; pectoral emarginate, some of the lower rays 
produced; vertical fins enveloped in skin. Northern seas (one species 
known from Chili). (Azad, sleek-skinned, shining.) 


a. Dorsal fin continuous, (Liparis.) 
b. Dorsal fin connected with the caudal. 


109. LIPARIDID.2E—LIPARIS. (41 


1131. EL. major (Walb.) Gill. 

Dorsal and anal slightly connected with base of caudal; anterior 
nostrils tubular; posterior simple. D. 45; A. 38; P. 42; C. 10. Size 
very large. L.10 inches. Greenland. (Gill.) 

( Cyclopterus liparis var. major, Walb. Artedi Pise. 489, 1792: Liparis tunicata Kroyer, 
Naturh. Tidsskr. i, 236, 1862: Actinochir major Gill, Proc. Acad. Nat. Sci. Phila. 1264, 
193.) 

1132. L. pulchella Ayres. 

Grayish, usually with wavy purplish stripes, sometimes marbled and 
spotted with purplish; pectorals spotted or banded with grayish purple ; 
lateral line with round whitish spots. Snout broad and blunt, project- 
ing beyond mouth; maxillary reaching nearly to front of eye; teeth 
short, close-set, a broad band in each jaw, that of upper jaw broadest. 
Body compressed behind, thick in front; head almost globular; ante- 
rior nostrils tubular; skin very thin and lax. Dorsal fin high, undi- 
vided, continuous with anal and caudal around the tail; tail tapering 
to a point, appearing isocercal, but the vertebre essentially as in other 
species; pectorals very broad, the base of lowermost rays under eye: 
ventral disk small, oval, 24 in head; pseudobranchiwe well developed. 
Head 5; depth 5. D. 48; A. 39; C.12; P. 36. L.10inches. Pacific 
Coast, from Monterey to Puget Sound; not rare. 

(Ayres, Proc, Cal. Acad. Nat. Sci. i, 1855, 23; Giinther, iii, 164; Steindachner, Ichth. 
Beitriige, iii, 53, 1875.) 

1133. L. gibba Bean. 


Head and body very pale brown or gray, paler below; lead and 
anterior parts often with concentric brown rings; sides plain or marked 


with brown stripes and rings; tail sometimes with dark blotches; ver- 
tical fins usually with dark bands. Body abruptly contracted near the 
vent, covered with lax skin; interorbital space shallow-concave, the 
vertex and nape somewhat elevated; snout depressed; head as wide a 
long, longer than deep; nostrils tubular, the tubes of anterior nostrils 
longest; eye small, 4 in head; ventral disk nearly circular, 8 in length; 
vertical fins confluent; dorsal continuous; longest dorsal ray half as 
long as head; pectorals reaching front of anal; caudal 6 in body. 
Head 33; depth 33. D. 42; A. 36; P. 35; C. 12. Bering’s Sea, 
Alaska and Siberia. ‘Distinguished from L. fabricii by its smaller 
eye and its dlepressed snout,” and from “LZ. tunicata” by the larger 
eye and fewer rays in dorsal, anal, and pectorals. (Bean.) 
(Bean, Proc. U. 8. Nat. Mus. iv, 148, 1881.) 
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1134. L. arctica Gill. 

Uniform dark rusty-brown or chestnut. Snout rather high and 
decurved; interorbital space 3 in head; forehead depressed; anterior 
nostrils simple, posterior tubular. Vertical fins confluent; caudal con- 
vex, 7 in total length; pectoral 5$; ventral disk 10. Head 4 in total, 
its width 64; depth 23° D. 42; A. 34; C.11; P.35. Port Foulke, 
Greenland. (Gill.) 

(Gill, Proc, Acad. Nat. Sci. Phila, 1864, 191.) 


1135. L. tumicata Reivh. 

Yellowish, mottled with brownish. Eye nearly 3 in snout or inter- 
orbital space; posterior nostril not tubular; pseudobranchie reduced 
to two lamellae; vertical fins continuous; anal beginning below tenth 
dorsal ray; ventral disk longer than broad, half length of head; skin 
thin, loose. D. 42; A. 34; C.12; P. 34. Coasts of Greenland. (Giin- 
ther.) 


(Liparis tunicata Reinhardt, Overs. Kong. Danske Vidensk. Selsk. vi, exi, 1836, ‘D. 
39; A. 33; P. 30; C. 14”: Liparis fabricii Kroyer, Naturh. Tidsskr. ii, 274, 1847: Liparis 
fabricit Giinther, iii, 161: Liparis fabricii Gill, Proc. Acad. Nat. Sci. Phila, 1864, 192.) 


1136. L. limeata (Lepechin) Kroyer. 

Yellowish, striped with dark brown or purplish; the color very vari- 
able. Body thick, covered with thin, loose, slippery skin; head obtuse, 
the nape swollen; snout broad, not depressed; lips thickish; posterior 
nostril tubular; eye 7 in head; gill-openings reduced to a vertical slit 
extending to upper part of root of pectoral; pseudobranchiz obsolete ; 
tail truncate at base of caudal. Dorsal and anal fins united with the 
caudal; ventral disk rather longer than broad, half length of head, its 
margin with about 13 papille. " Head 4; depth 33. D. 33; A. 28,5). P2 
d4; C.13, L. 5 inches. Northern Europe and America, south to Cape 
Cod. 

(Cyclopierus liparis Li. Syst. Nat.i, 414: Cyclopterus: lineatus Lepechin, Nov. Comm. 
Petropol. xviii, 522: Liparis vulgaris Giinther, ii,159; Liitken, Naturh. Foren. Vidensk, 
Meddels. 1260 and 1861, 243; Collett, Norges Fiske, 1375, 65.) 

1137. L. ranula Goode & Bean. 

Color uniform whitish, translucent in life. Body thick, subeylin- 
drical anteriorly, rapidly tapering to the tail; skin thick, lax; snout 
broad, with prominent vertical profile, its length 4 in head; maxillary 
3 in head, not reaching front of orbit; ventral disk nearly round, its 
length half its distance from snout. Head 4; depth 4. Pectoral 5. 


109. LIPARIDID2—LIPARIS. 743 


D. about 48; A. about 48; P. 27; V. 14 (papille). (Goode & Bean.) 
Halifax. 
(Goode & Bean, Proc. U.S. Nat. Mus. 1879, 46.) 


bb. Dorsal separated from caudal by a notch. 


Liss. L. montaguwi (Donov.) Cuy. 

Yellowish, the vertical fins brighter, with darker margins. Trunk 
thick; head broad; skin thin, loose; head flat above the nape, slightly 
prominent; snout very broad; maxillary not reaching eye; posterior 
nostrils simple; eye 9 in head, half length of snout or interorbital 
space; pseudobranchix none; posterior nostril not tubular; pectorals 
notched; dorsal continuous, not joined to the caudal; anal not con- 
nected with caudal; ventral disk circular, not quite half as long as 
head. Head 4 in total length; depth 5. D.28; A. 24; C.14; P. 30; 
vert. 104+ 25. (Giinther.) Massachusetts to Greenland and Northern 
Eyrope; not rare. 

(Cyclopterus montagui Donovan, British Fishes, iii, pl. 68; Giinther, iii, 161: Collett, 
Norges Fiske, 1875, 67.) 

1139. L. calliodom (Pallas) Gthr. 

Olivaceous, punctate with black dots, light below. Body depressed 
forwards, compressed and tapering behind; head narrowed forwards; 
snout rounded; eye small; interorbital space broad and nearly flat; 
maxillary not reaching eye; teeth small, evidently tricuspid, in broad 
bands; skin lax, thickish. Gill-openings very smail. Dorsal and anal 
barely joined to base of caudal rays; edge of disk with 12 papilla; 
diameter of disk about one-half length of head. D.28; A.26. Alaska; 
abundant. : 


(Cyclop!erus callyodon Pallas, Zoogr. Ross.-Asiat. iii, 75, 1811; Giinther, iii, 162.) 


11406. L. cyclopus Gthr. 

Reddish olive, with darker specks, most conspicuous on the fins; a 
dark bar at base of caudal; a dark streak below eye; a pale streak 
along sides. Skin not very thick, adherent. Body everywhere com- 
pressed, even the head being deeper than broad; head scarcely convex 
above, the nape not prominent; jaws equal; maxillary reaching to 
opposite middle of the small eye; teeth smail, three-lobed; ventral 
disk oval, three-fifths length of head. Dorsal fin scarcely emarginate, 
the spines rather stiff, the first spine in front of vent; pectorals reach- 
ing vent; caudal entirely free from dorsal and anal. Head 4; depth 5. 
D. VII, 23; A.27; C.12. Monterey to Puget Sound. (Here described 
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from a small example taken at Monterey, perhaps belonging to a 
different species.) 

(? Liparis cyclopus* Giinther, ii, 163, 1861.) 
aa. Dorsal fin emarginate, the spines separated from the soft rays; skin firm. (eoli- 

parist Steind.) 
LEAL. L. mucosa Ayres. 

Rose-red or brownish, unspotted. Body strongly compressed, the 
back somewhat elevated, not much depressed forwards, the head not 
wider than deep, longer than in L. pulchella; mouth rather large, 
terminal, the jaws equal when closed; teeth blunuy tricuspid, the 
band in upper jaw widest; eyes small; skin firm, thick, little movable. 
Dorsal fin separated into two parts by a deep emargination; second 
dorsal rather low, entirely free from caudal; anal nearly free from 
caudal; pectorals moderate; ventral disk a 23 in head; vent at 
posterior fourth of pectorals; end of tail truncate. Head 44; depth 
about 4. D. VII, 26; A. 26; C.16; P. 31. L.G inches. Coast of Cali- 
fornia; rare. 

(Liparis mucosus Ayres, Proc. Cal. Acad. Nat. Sei. i, 24, 1855: Liparis mucosus Giin- 
ther, iii, 559; Steindachner, Ichth. Beitriige, iii, 54, 1875.) 


Famity CX —CYCLOPTERIDZ. 
(The Lump Suckers.) 


Body short and thick, more or Jess elevated, covered with a thick 
skin, which is smooth, tubereular, or spinous; head short and thick ; 
suborbital stay present, thin and flattish; mouth small, terminal; jaws 
with bands of slender teeth; no teeth on vomer or palatines; gill- 
openings narrow, restricted to the sides, the membranes being broadly 
joined to the isthmus and shoulder girdle; branchiostegals 6; dorsal 
fin long, the anterior part of flexible spines, which, in the adult, are 
sometimes hidden by a fleshy hump, sometimes entirely wanting ; 
soft dorsal small, opposite the anal, and similar to it; caudal fin 
rounded, free from the dorsal and anal; ventrals thoracic, rudimentary, 
forming the bony center of a sucking-disk; pectorals short, placed low, 








ekrigln: Giinther’ s ae of e cyclopus, trom Beate ren the fini gonna is 
D. 35; A. 30; C. 12; the ventral disk is said to be Jess than half the length of the 
head, and the dorsal is said to begin behind the vent. The species is said to agree 
“in nearly every respect with L. vulgaris” (lineata). Our specimen is much nearer 
LL. mucosa, 

tSteindachner, Ichth. Beitriige, iii, 54, 1875: type Liparis mucosus Ayres. (ve@, 
new; Liparis.) 


110. CYCLOPTERIDA—CYCLOPTERIVHUTHYS. “AS 


their bases broad and procurrent; pyloric coeca numerous; vertebrie 
12+ 16, the skeleton feebly ossified. Genera 2; species 4; inhabiting 
the northern seas of both hemispheres. By means of the adhesive 
ventral disk these fishes are enabled to attach themselves very firmly 
to rocks or other objects. 

(Discoboli; group Cyclopterina Giinther, iii, 154-158.) 


a. Spinous dorsal wanting; skin smooth or nearly so... -...CYCLOPTERICHTHYS, 395. 
aa. Spinous dorsal present, sometimes disappearing with age; skin tuberculate. 
CYCLOPTERUS, 396. 


395.—CYCLOPTERICHTHYS Steindachner. 
(Steindachner, Ichth. Beitriige, x, 14, 1881: type Cyclopterichthys glaber Bierndee 
Cyclopterus ventricosus Pallas. ) 

Body short and thick, rounded, covered with thick smooth skin, des- 
titute of bony tubercles (or nearly so?); tail slender, compressed, the 
body abruptly contracted to its base; head broad, obtuse; mouth ob- 
lique, the lower jaw prominent; teeth rather small, sharp, in two rows 
anteriorly; pseudobranchize large; gills 34; suborbital connected by ¢ 
bony stay with the preopercle; gill-opening small, above the base of 
the pectoral, which is broad and procurrent; ventral disk moderate, 
fringed. Dorsal short and high, of soft rays only, opposite the short 
anal, both well separated from the small caudal. (z5zA0zz<2pds, round- 


finned; 7d5-, fish.) 


L142. ©. vemtricosus (Steindachner) J. & G. 

3rown, with numerous round dark spots. Head broader than long, 
the greatest depth a little less than its length; eye small, round, 7 in 
head, the maxillary extending to below its middle. Head 3; depth 22. 
D.9; A.7; P.20; C.11. L.12inches. (Steindachner.) Okhotsk Sea, 
northward. 

(Cyclopterus ventricosus Pallas, Spicilegia Zool. vii, 15, t. 2, about 1770: (Cotylis?) ren- 
tricosus Giinther, iii, 498: Cyclopterichthys glaber Steind. Ichth. Beitriige, x, 14, 1881, 
taf. viii.) 

2043. ©. steleri (Pallas) J. & G. 

Color’ blackish. Body ovate, smooth; a single series of osseous 
tubercles along the middle of the back to the origin of the dorsal fin; 
lower jaw longest; teeth small, unequal; eyes small, high; gill-opening 
reduced to around foramen, Dorsal fin commencing on the middle of 
the back and extending to near the base of caudal; anal ending oppo- 
site dorsal. Peter and Paul’s Harbor, Bering’s Sea. ( Pallas.) 


(Cyclopterus stelleri Pallas, Zoogr. Ross.-Asiat. iii, 73, 181L: (Cotylis?) stelleri Giin- 
ther, iii, 499.) 


- 
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396.—CYCLOPTERUWS Linnzus. 


(Lumpus Cuvier.) 


(Artedi; Linnzus, Syst. Nat.: type Cyclopterus lumpus L.) 

Spinous dorsal present, sometimes disappearing with age; skin thick, 
armed with series of bony tubercles; other characters of the genus 
included above. (xdzdoz, circular; zzepdv, fin; from the circular ventral 
disk.) 


a. Dorsal spines not disappearing with age; gill-opening a small slit on level of eye; 
ventral disk large. (Humicrotremus* Gill.) 


1144. C. spimosus Miiller. 

Color olivaceous, the skin between the plates thickly punctate. Body 
orbicular, cuboid anteriorly; base of spinous dorsal and body behind 
vent abruptly compressed; teeth in narrow bands; gill-openings on a 
level with eye, slightly narrower than orbit. Spinous dorsal not hidden, 
covered with rough tubercles, similar to those on body, but smaller; 
width of ventral disk slightly less than its length, and somewhat less 
than length of head. Body covered with irregular roundish conical 
plates, varying much in size, some of the larger with a central point, 
turned backward; all the plates with small tubercles and slender flex- 
ible prickles; small plates along bases of all the fins; a series of 6 large 
plates extending backward frem above eye to opposite the interval be- 
tween dorsals; a series of 5 on each side of middle of interocular space 
from snout to nape, these increasing much in size posteriorly; a series 
of 3 along opereular margin; along base of spinous dorsal, a series of 
4, not connected with that of interorbital space; a single large plate on 
each side of the interval between dorsals; two longitudinal series of 4 
large plates each, beginning above base of pectorals and behind gill- 
slits, terminating under the space between dorsals; the largest plate on 
body is immediately behind axil of pectoral; a smaller one below it, and 
two others between it and origin of anal; two series of smaller plates 
below eye; many small plates interposed between the series of large 
ones; very small plates on under side of head and middle of tail; no 
plates between ventral disk and vent; none in axil of pectorals. Head 
3; depth nearly 2. D. VII-11; A.10; C.10. Alaska to Iceland, south 





*Gill, Proc. Acad. Nat. Sci. Phila. 1864, 190: type Cyclopterus spinosus Miill. 
(eEvstxpos, very small; tTeHu@, aperture, from the small gill-openings. ) 


‘ 
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to Puget Sound and Maine. Here described from an Alaskan specimen 
ot *C. orbis.” 
(Miiller, Prodr. Zo6]. Dan. ix, 1777; Fabricius, Fauna Greenlandica, 1720, 134; Giin- 


ther, iii, 157: Cyclopterus orbis Giinther, 1ii, 158, 1861, specimen from Vancouvers Island. ) 


ad. Dorsal spines enveloped in a fleshy hump in adult; gill-openings larger; ventral 
disk small. (Cyclopterus. ) 
1145. ©. Lummpuas L.—Lump-Sucker ; Lump-fish. 
Olivaceous, with darker markings; skin punctulate. Head heavy, 
almost round; interorbital space very wide, flattish; maxillary reaching 
to or slightly beyond front of eye; gill-openings extending from level of 
upper margin of eye to opposite middle of base of pectorals; length of 
gill-opening about equal to base of pectoral, three-fifths length of head, 
equal to length of ventral disk; a fleshy hump on the back, which, in 
the adult, covers the spinous dorsal; skin with small tubercles, and 
about 7 rows of larger spinous plates; a median dorsal row, which 
divides and forms two series behind the hump; two lateral rows, of 
which the lower has larger plates; one abdominal row on each side. 
Head 34; depth 2. D. about VII-10; A.10. North Atlantic; rather 
common on the coasts of America and Europe. 


(Linnzeus, Syst. Nat.; Giinther, iii, 155: Lumpus anglorum Dekay, N. Y. Fauna, Fish. 
305.) 


Fammy CXIL—GOBIESOCID 2. 


Body rather elongate, broad and depressed in front, covered by 
smooth, naked skin; mouth moderate; upper jaw protractile; teeth 
usually rather strong, the anterior conical or incisor-like; posterior 
canines sometimes present; no bony stay from suborbital across 
cheeks; opercle reduced to a small spine-like projection concealed in 
the skin, behind angle of the large preopercle; pseudobranchie small 
or wanting; gills 5 or 23; gill-membranes broadly united, free or 
united to the isthmus; dorsal fin on the posterior part of the body, 
opposite to the anal and similar to it, both fins without spines; ventral 
fins wide apart, each with one concealed spine and 4 or 5 soft rays. 
Between and behind the ventrals is a large sucking-disk, the ventrals 
usually forming part of it. This suecking-disk, which is different in 
structure from that of Cyclopterus and Liparis, is thus described by 
Dr. Giinther: 

‘The whole disk is exceedingly large, subviredlar, longer than broad, 
its length being (often) one third of the whole length of the fish. The 
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central portion is formed merely by skin, which is separated from the 
pelvic or pubic bones by several layers of muscles. The peripherie 
portion is divided into an anterior and posterior part by a deep 
notch behind the ventrals. The anterior peripheric portion is formed 
by the ventral rays, the membrane between them and a broad fringe, 
which extends anteriorly from one ventral to the other. This fringe 
is a fold of the skin, containing on one side the rudimentary ventral 
spine, but no cartilage. The posterior peripheric portion is suspended 
on each side on the coracoid, the upper bone of which is exceedingly 
broad, becoming a free, movable plate behind the pectoral. The lower 
bone of the coracoid is of a triangular form, and supports a very 
broad fold of the skin, extending from one side to the other, and con- 
taining a cartilage which runs through the whole of that fold. Fine 
processes of the cartilage are continued into the soft striated margin, in 
which the disk terminates posteriorly. The face of the disk is coated 
with a thick epidermis, like the sole of the foot in higher animals. The 
epidermis is divided into many polygonal plates. There are no such 
plates between the roots of the ventral fins.” . (Giinther, ii, p. 495.) No 
air-bladder; intestines short; pyloric cceca few or none; skeleton firm; 
vertebre 13 to 14 + 15 to 22. ° Carnivorous fishes of small size, chiefly 
of the warm seas, usually living among loose stones between tide-marks 
and clinging to them firmly by means of the adhesive disk. Genera 10; 
species 25 to 50. 
( Gobiesocide Giinther, iii, 489-515. ) 


a. Gill-membranes free from the isthmus; gills3; lower jaw with incisors; posterior 
Ae ’ b} 
part of sucking-disk, without a free anterior margin. ....---. GOBIESOX, 397. 


397.—_GOBIESOX Lacépede. 


(Lacépede, Hist. Nat. des Poiss. ii, 595, 1800: type Gobiesox cephalus Lacépéde. ) 

Body anteriorly very broad and depressed, posteriorly slender, cov- 
ered with tough, smooth skin; head large, rounded in front; mouth 
terminal, crescent-shaped; lower jaw with a series of strong incisors in 
front; upper jaw with a narrow band of teeth, those of the anterior 
series larger; no teeth on vomer or palatines; gills 3; gill-membranes 
broadly united under the throat, not attached to the isthmus; sucking- 
disk large, the posterior portion without anterior free margin. Species 
numerous, all American; mostly tropical. (Gobius; Hsox.) 


a. Anal fin of 10 to 13 rays, about as long as dorsal. (Caularchus* Gill.) 
b. Incisors of lower jaw entire. 





*Gill, Proc. Acad. Nat. Sci. Phila. 1862, 330: type Lepadogaster rcticulatus Grd. 
(xavdos, stem; apyos, anus; i. e., anal many-rayed.) 
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LaAG. G. reticulatus (Grd.) J. & G. 

Light olive, everywhere reticulated with brownish orange; middle of 
upper lip black; a light bar between eyes and across cheeks; vertical 
fins dusky; caudal with two faint brownish bars near its base. Head 
nearly as broad as long; mouth wide, its width more than half length 
of head; outer teeth of upper jaw rather strong, close-set, vertical, con- 
ical, or slightly compressed, a narrow band of small, conical teeth be- 
hind them; lower jaw with larger teeth, 6 or 8 of the anterior broad, 
incisor-like, with entire edges, placed nearly horizontally; lateral and 
posterior teeth small, as in upper jaw; distance from vent to caudal 
23 in length of body; sucking-disk as broad as long, 34 in length. 
Head 22; depth 6f. D. 138; A. 12; V.I, 4. Li. 6 inches.. Puget 
Sound to Monterey; very abundant in rock-pools. 

(Lepadogaster reticulatus Grd. Proc. Acad. Nat. Sci. Phila. 1854, 155: Lepadogaster 
meandricus Grd. U.S. Pac. R. R. Surv. Fish. x, 130: Gobiesox mwandricus Giinther, iii, 
505.) 

LLAY. G. strumosus Cope. 

Bluish plumbeons, fins blackish. Head extremely wide, its width 2% 
in total length; this width partly produced by a large fleshy mass ex- 
tending from end of maxillary to end of interopercle; eye small; profile 
of head descending abruptly from posterior line of orbits. Superior 
dental series 12 on each side, externally, but the three median teeth 
conceal some series of which the second three external teeth are a 
continuation; inferior teeth, 11 on each side; four median incisors hor- 
izontal and subequal; no marked canine. D.11; A. 10; C.16; P. 21. 
(Cope.) Hilton Head, South Carolina. 

(Cope, Proc. Acad. Nat. Sci. Phila. 1870, 121.) 


bb. Incisors of lower jaw tricuspid. 


Li48. G. rhessodom Rosa Smith. 

Dark olivaceous, usually with three broad yellowish cross-bands 
above; the first across interorbital space and cheeks, the second, very 
wide, across back and front of dorsal fin, the third below middle of 
dorsal; some or all of these sometimes wanting. Form much as in 
G. reticulatus; distance from vent to caudal 22 in length of body; 
maxillary extending to below eyé; incisors of lower jaw tricuspid, not 
much declined, about 8 in number; upper teeth essentially as in G. 
reticulatus. Dorsal a little longer than anal, coterminous with it. 
Head 34; depth 6. D.11; A.10. L.24 inches. San Diego to the 

* Gulf of California; locally abundant. 

(Rosa Smith, Proc. U. S. Nat. Mus. 1681, 140.) 
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Famity CXII.—BATRACHIDA.* 


(The Toad-fishes.) 


Body generally robust, depressed anteriorly, compressed behind ; 
head large, depressed, its muciferous channels well developed; mouth 
very large, the teeth generally strong; premaxillaries protractile; gills 
3, a slit behind the last; pseudobranchiz none; gill-openings restricted 
to the sides, the membranes broadly united to the isthmus; branchios- 
tegals mostly 6; gill-rakers present, moderate; suborbital without bony 
stay; post-temporal bone simple, undivided; scales small, cycloid, or 
wantivg. Dorsal fins 2, the first of two or three low, stout spines; 
soft dorsal very loug; anal fin similar, but shorter; ventrals rather 
large, jugu'ar, I, 2 or I, 3; pectorals very broad, the rays branched; 
pyloric coeca none; tail diphycereal, the caudal fim distinet, rounded. 
Carnivorous coast fishes, mostly of the warm seas; the young of some 
or all the species fasten themselves to rocks by means of an adhesive 
ventral disk, which soon disappears. Genera 5; species about 12. 

(Batrachidw Giinther, iii, 156-177.) 

a. Body naked. 

b. Lateral line obsolete; dorsal spines 3...---..-- sue asaeaes BaTRACHUS, 398. 

bb. Lateral lines several, each formed of shining bodies imbedded in the skin, 


accompanied by pores and minute cirri; no axillary foramen; dorsal spines 2. 
PoricuTHys, 399. 


398.—BATRACHUDS Bloch & Schneider. 


(Klein; Bloch & Schneider, Syst. Ichth. 1801, 42: type Gadus tau L.) 

Body comparatively short and robust, scaleless; head large, de- 
pressed; jaws, vomer, and palatines each with a single series of strong 
blunt teeth; mandible with an additional external series at symphysis; 
teeth of upper jaw small;.dentary bones forming an acute angle at 
symphysis; lips fleshy; upper angle of opercle with 2 diverging spines, 
more or less concealed in the skin; spinous dorsal of 3 stout short 
spines, the second the longest; no lateral line nor conspicuous pores; 
young with series of small tufted cirri on back and sides; branchioste- 
gals 6; vertebrae 12+ 22. (fazpdzoc, a frog.) 

a. Axil of pectoral with a large foramen. 


2149. B. tau (Linn.) Cuv. & Val.—Toad-fish; Oyster-fish; Sarpo. 
Dusky olive, with black markings confluent on the sides and forming 
irregular, indistinct bars; belly and under side of head lighter; fins 





* Family ‘‘114” of the key on page 80. 


% 
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with black bars, those on dorsal and anal oblique. Teeth in mandible 
small anteriorly, regularly increasing in size backwards; those on vomer 
prominent; a broad flap above orbit; tip of maxillary and lower side of 
mandible with conspicuous cirri; a series of Smaller cirri along margin 
of preopercle; subopercle ending in a long, sharp spine; orbit about 
equalling interorbital width or length of snout; pectoral with a large 
foramen in the axil. Head 2%; depth 44. D. III-27; A. 24. Massa- 
chusetts to the West Indies; very abundant. 

(Gadus tau Linn. Syst. Nat.; Giinther, iii, 167.) 

Subsp. pardts Goode & Bean. 

Very pale yellowish-brown, thickly covered with round spots of dark 
brown; those on head smaller; belly with numerous spots, the largest 
as large as eye; back with many oblong blotches, besides small round 
spots: tins blotched and banded; otherwise as in B. tau. Pensacola, 
Fla. 

(Goode & Bean, Proc. U. S. Nat. Mus. 1879, 336.) 


399.—PORICHTHYS Girard. 
(Girard, Proc. Acad. Nat. Sci. Phila. 1854, 141: type Porichthys notatus Grd. = Batra- 
chus porosissimus C. & V.) 

Body rather elongate; head not very broad, depressed, the lower jaw 
projecting; skin naked, with several series of mucous pores; mouth 
wide, with conical teeth in the jaws, and a canine tooth on each side of 
the vomer; opercle with a single spine; first dorsal with 2 very small, 
stout spines; pectoral broad, without foramen in the axil; branchioste- 
gals 6; air-bladder divided into two lateral parts; vertebrae 11 +31. 
(zopo7, pore; ?70bs, fish; in allusion to the extraordinary development 


of the mucous system.) 


1150. P. porosissimnus (Cuv. & Val.) Giinther.— Midshipman. 

Olive brown above, with coppery reflections, the belly brassy-yellow; 
sides with irregular broad vertical cross-blotches, most distinet in the 
young; dorsal grayish, with oblique dark bars; vertical fins sometimes 
margined with black; pores of lateral lines bead-like, shining silvery; 
a white space below eye, with a black crescent below it. Head nar- 
rowed forwards; opercle developed as a strong spine; maxillary reach- 
ing beyond orbit; lower jaw with a single row of about 1Q large, re- 
curved teeth, behind which is a patch of small teeth; sides of jaw with 
a single series of canines similar to those in front, but larger; upper 


jaw with an irregular series of small teeth; palatines with a single 
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series of conical teeth; 2 large curved canines on vomer; head with 
several rows of fringed pores: one row along lower line of opercle and 
subopercle; another along upper edge of cheeks, this branching behind 
and below the orbit, one branch running forwards below the orbit and 
around the snout, the other vertically downwards behind the maxillary ; 
2 series of fringes behind the lower lip; behind this a series of pores 
without fringes; a short straight series of pores on each side of vertex; 
2 row of pores along the base of the dorsal fin, curving at front of dor- 
sal, and terminating at upper angle of opercle; a row below this, not 
reaching base of pectoral; a third row does not reach the base of cau- 
dal, and is anteriorly strongly curved upwards to base of pectoral; 2 
concentric series-on the abdomen, the outer extending forwards be- 
tween bases of ventrals. The so-called “shining pores” on the sides 
are not pores, but bright round pieces of shiny membrane, showing 
through a translucent skin; each of the spots has above it a pair of 
fringed flaps with a small pore between them; the rows of flaps along 
bases of dorsal and anal fins are without shining spots. Ventrals 
reaching bases of pecterals, which reach to opposite the sixth anal 
ray; caudal not half length of head; peritoneum black. Head 33; 
depth 6. D. II-37; A. 33; V.1, 2; P.18. L.15inches. Pacific coast; 
very abundant from Lower California to Puget Sound; occasionally 
southward to Panama; also in the West Indies and on the coast of 
Brazil. 4 

(Batrachus porosissimus C. & V. xii, 501: Porichthys notatus Girard, Proc. Acad. Nat. 
Sci. Phila. 1854, 141, and in U. S. Pac. R. R. Surv. Fish. 134; Gunther, iii, 176.) 


Famity CXIII.—LEPTOSCOPID. 


Body oblong, low, compressed posteriorly, covered with moderate 
cycloid, imbricated scales; lateral line complete, anteriorly running 
along side of back, posteriorly median; head oblong, nearly plane 
above; eyes small, superior, well forwa:d; suborbital bones enlarged, 
but without “stay”; nostrils double; opercle fringed; mouth nearly 
vertical; premaxillaries protractile, not forming the entire edge of the 
upper jaw; lips fringed; gill-openings very broad, the membranes sep- 
arate and free from the isthmus; pseudobranchiz present or absent. 
Dorsal fin very long, undivided, several of the anterior rays spinous; 
anal very long, commencing close behind the vent, which is near the 
breast; caudal diphycercal, free from dorsal and anal; pectorals vari- 
able, the base procurrent; ventrals jugular, I, 3 or I, 5; vertebra more 
than 104+ 14; pyloric caeca nove. Genera about 5; species about 10; 
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inhabiting the tropical seas. This group or family is most nearly re- 
lated to the Uranoscopide, but some of the species show Blennioid 
traits. 

(Leptoscopoide Gill, Proc. Acad. Nat. Sci. Phila. 1862, 503-506.) 


a. Ventral rays I, 3; pectoral rays simple. (Dactyloscopina.) 
b. Pseudobranchiew none; head cuboid; dorsal commencing at the nape. 
DacryLoscopus, 400. 


400.—DACTYLOSCOPUWS Gill. 

(Gill, Proce. Acad, Nat. Sei. Phila. 1859, 132: type Dactyloscopus tridigitatus Gill.) 

Body moderately elongate, covered with rather large, cycloid scales; 
head cuboid, oblong and nearly flat above; eyes small; interorbital 
space broad; mouth nearly vertical; lower jaw not dilated beneath nor 
emarginate in front, without -barbels; no intralabial filament; teeth 
villiform, on jaws only; pseudobranchiz obsolete. Dorsal commencing 
at the nape, with 10-12 spines; ventral rays I, 3. (dazrtudoc, finger; 
oxozos, Short for Uranoscopus.) é‘ 


LISI. D. tridigitatus Gill. 

Whitish; head with coarse wavy darker lines; fins immaculate. 
Body slender, much compressed posteriorly; opercular fringe of 15 
separate filaments. Distance from snout to dorsal 5 in total length of 
body. Head 5 (in total); depth 7. D. XIT, 28; A.II, 32; P.13; V.I, 
3; scales 11 +4+430=45. West Indies, north to Key West. (G@ill.) 

(Gill, Proc. Acad. Nat. Sci. Phila. 1859, 132, 1861, 264, and 1862, 505; Giinther, iii, 279.) 


Famity CXIV.—BLENNIIDA.* 
* (The Blennies.) 

Body oblong or variously elongate, usually compressed; naked, or 
covered with usually cycloid scales; teeth usually well developed; sub- 
orbital ring not articulated with the preopercle; dorsal fin long, contin- 
uous, or divided into two or three fins, the anterior portion and some- 
times the whole fin composed of spines, which are stiff or flexible; anal 
fin long, usually with one or two small spines; ventrals jugular, few- 
rayed, or wanting; caudal fin present, rounded; tail diphycereal; air- 
bladder usually wanting; pseudobranchiz present; gills 4, a slit behind 
the fourth; vertebra numerous. Genera about 50; species nearly 300. 
As here understood, a large and varied family, chiefly of small carniv- 
orous fishes, inhabiting rock-pools and sea bottoms near the shor 
Some of them are found in the fresh-water lakes of Italy. Map 


*Including families 112 Blennide and 113 Andrrhichadide of the key on > 
and 81. 
Bull. Nat. Mus. No. 16-———48 
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them (Clininw) are ovoviviparous. Professor Gill divides this group 
into several families (Anarrhichadide, Blenniide, Cebedichthyide, Xiphi- 
diontide, Stichwidew, and Cryptacanthide, but the second, third, fourth, 
and fifth of these groups at least are very closely allied. Genera about 
40; species about 250. 

(Blenniide pt. Giinther, iii, 206-294.) 


* Molar teeth none. 

a, Teeth long and slender, curved, hook-like or comb-like; in front of jaws only; 
body naked; dorsal with many soft rays; 
ventral fins well developed. Species 
carnivorous, Oviparous, chiefly tropical. 
(Blenniine.) 

b. Anterior teeth eanine-like, unequal; some of the teeth movable; others angu- 
larly bent; gill-membranes free from isth- 
MUS ep od sas ss Secor OPHIOBLENNIUS, 401. 
bb. Anterior teeth comb-like, equal; teeth all fixed. 
c. Gill-membranes broadly united to the isthmus, the gill-openings restricted to 
the sides. 


d. Mouth latge, the head rather pointed; no canines....-.---- CHASMODES, 402. 
dd. Mouth small; the head decurved in profile. 
e. Canine teeth none..-. .--- 122. wes. --2- -- eee ene =o eewene IsESTHES, 403. 


ce. Canine teeth present in one or both jaws posteriorly. 
HYPLEUROCHILUS, 404. 
cc, Gill-membranes free from the isthmus, or at least forming a fold across it; 
posterior canines present.. BLENNIUS, 405. 
aa. Teeth conic, not comb-like. 
f. Body sealy. 

g. Lateral line present (or more or less obsolete), single, high in front, 
abruptly curved above pectorals, becom- 
ing median posteriorly; dorsal fin with 
one or more soft rays; gill-membranes 
free from isthmus; ventrals well devel- 
oped. Species carnivorous, ovovivipa- 
rous, chiefly tropical. (Clinine.) 

h. Soft dorsal of numerous rays; scales small. 
i. Maxillary greatly developed, reaching far beyond eye; teeth on 
vomer and palatines-..... NEOCLINUS, 406. 
ii. Maxillary moderate. 
j. Air-bladder obsolete; caudal fin rounded... .----- Cxiinus, 407. 
ji. Air-bladder large; caudal forked; teeth on palatines. 
HeETEROSTICHUS, 408. 
hh. Soft dorsal of a single ray; scales rather large; a notch behind 
third spine of dorsal. 
CREMNOBATES, 409. 
gg. Lateral line, if present, straight, concurrent with the back; some- — 
times branched or duplicated. 
k. Mouth horizontal or nearly so. 

l. Gill-openings not continued forward below, the membranes 
broadly united, free from isthmus or not; 
ventral fins very small or wanting. Spe- 
cies carnivorous or herbivorous; ovipa- 
rous (?) Arctic or subarctic. (Xiphiste- 
rine, ) 
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m. Dorsal fin of spines only. 
n. Lateral line none. 
o. Gill-membranes free from the isthmus; no pyloric ceca. 
p. Anal spine none; ventrals I, 3; top of head with 


tentacles .............CHIROLOPHUS, 410. 
pp. Anal fin with 2 small spines; ventral fins rudi- 
MOM UAV = atoscoeetsser MURZNOIDES, 411. 
ppp. Anal fin with a large spine in a sheath; ventrals 
WaAMbING! (52 a. 5 ccc ee APODICHTHYS, 412. 


oo. Gill-membranes joined to the isthmus; no ventral 

fins; no anal spines; pyloric cca. 
ANOPLARCHUS, 413. 
nn. Lateral lines several; pyloric ceca present; gill- 
membranes free from isthmus; ventrals 

none; anal spines small. 

XIPHISTER, 414. 
mm. Dorsal fin with its posterior half composed of soft rays ; 
gill-membranes broadly united, free from 
isthmus; ventrals wanting; lateral line 

single, high; pyloric coca present 
CEBEDICHTHYS, 415. 
ul. Gill-openings prolonged forward below, separated by a nar- 
row isthmus; pectorals nearly as long as 
head; ventrals well developed. Ovipa- 

_ rous, herbivorous. Arctic. (Stichwine.) 
q. Lateral line present. 
r. Lateral line forked or duplicated. 

é EUMESOGRAMMUS, 416. 
rr. Lateral line simple, median.-.STICHAUS, 417. 
rrr. Lateral line simple, dorsal. 

NoOTOGRAMMUS, 418. 
qq. Lateral line obsolete. 

s. Teeth on vomer or palatines. LUMPENUS, 419. 
ss. Teeth on jaws only.... LEPTOBLENNIUS, 420. 
kk. Mouth nearly vertical; gill-membranes attached to the isth- 
mus; scales small; lateral line obsolete; 
no ventrals; dorsal of spines only. (Cryp- 
tacanthoding)........---- DELOLEPIS, 421. 

Sf. Body naked; dorsal] fins of spines only; ventrals obsolete. 

t, Gill-membranes joined to the isthmus; lat- 
eral line obsolete; pyloric ceca present ; 
mouth nearly vertical; teeth strong, on 
jaws, vomer, and palatines. 

CRYPTACANTHODES, 422. 
aa. Molar teeth strong, on vomer, palatines, and sides of lower jaw; dorsal of flex- 
ible spines only; scales minute; gill-mem- 
branes joined to the isthmus; no ventral 
fins; air-bladder present; no lateral line. 
(Anarrhichadine. ) 


u. Caudal fin distinct; body moderately 
eloneaery. s- 2-1-3. ANARRHICHAS, 423. 
uu. Caudal fin confluent with dorsal and 

anal; body eel-shaped. 
ANARRHICHTHYS, 424. 


\ 
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401._-OPHIOBLENNIWS Gill. 
(Blennophis Valenciennes; preoccupied. ) 
(Gill, Proc. Acad.‘Nat. Sci. Phila. 1860, 103: type Blennophis webbii Val.) 

Body moderately elongate, strongly compressed, scaleless; snout 
short, high, abruptly decurved anteriorly; symphysis of lower jaw 
with 4 hooked canines, the outer strongest and bent backward, almost 
forming aright angle; sides of lower jaw with 2 or 3 still larger canines, 
the hindmost very large and bent backward; upper jaw with 4 slender 
canines in front, followed by a long row of shorter, slender, movable 
teeth, which are set close together; nasal tentacle digitate; a low simple 
tentacle above eye; gill-openings wide. Dorsal fin long, the spines 
slender, separated by a slight notch from the soft rays; caudal lunate, 
free from dorsal and anal; ventrals moderate, I, 2; pectorals large. 
(¢gts, snake; Blennius.) 


1152. O. webbi (Val.) J. & G. 
Dark golden-brown, sometimes with a broad cross-band of dusky 


violet on back and dorsal fin; caudal with 2 dark longitudinal stripes; 
dorsal and anal purplish or orange; an intense, round, dark, ocellated 
spot behind eye. Head much compressed; eye 34 in head; snout 44. 
Dorsal beginning above gill-opening, ending just before caudal; its soft 
rays somewhat higher than the spines, the highest spine i2 in head; 
caudal and pectorals each about as long as head; ventrals 14 in head. 
Head 4; depth 44.) “D:°XI= 22.) AST 723s Vek 230. 1b.) “Wester 
coast of Southern California” to Mazatlan, Barbadoes, and Canary 


Islands. (Steindachner.) 


(Blennophis webbii Valenciennes; Webb & Berthelot, Iles Canar. Poiss. 60: Blenno- 
phis webbi Giinther, iii, 259; Steindachner, Ichth. Beitriige, viii, 41, 1879.) 


402.—CHIASMIODES Cuvier & Valenciennes. 


(Cuv. & Val. Hist. Nat. Poiss. xi, 295, 1836: type Blennius bosquianus Lac.) 

Body oblong, compressed, naked; head triangular in profile, the 
snout somewhat pointed; mouth large, with lateral cleft, the maxillary 
usually extending to beyond eye; premaxillaries not protractile; teeth 
in @ single series, long and slender, comb-like, confined to the front of 
each jaw; no canines; cirri very small or wanting; gill-openings very 
small, their lower edge above the middle of the base of the pectorals; 
lateral line incomplete. Fins as in Blennius. American. (yacpuddss, 
yawning.) (See Addenda.) 


1153. C. bosquianus (Lac.) Cuv. & Val. 
Color (in ¢) olive green, with about nine horizontal narrow blue lines, 
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these somewhat irregular and interrupted, converging backwards; op- 
ercular membrane and a broad stripe through middle of spinous dorsal 
deep orange-yellow; anal fin dark, the rays with white membranaceous 
tips; ? dark olive green, reticulated with narrow pale green lines, and 
with several broad dark bars, which are more distinct posteriorly; ver- 
tical fins similarly marked; head finely dotted with black; a dusky spot 
at base of caudal in both sexes. Orbital tentacle very minute or want- 
ing; maxillary extending to rather beyond eye; interocular space very 
narrow, not concave. Dorsal fin not emarginate, the spines slender. 
Dorsal joined to base of caudal; anal free. Head 34; depth 3$.  D. 
XI, 19; A. 20. New York to Florida; chiefly southward. 

(Blennius bosquianus Lac. Hist. Nat. Poiss. ii, 493, 1800( 9); Giinther, iii, 229: Pholis 
novemlineatus Wood, Journ. Acad. Nat. Sci. Phila. iv, 280, 1824 (g): Chasmodes novem- 
lineatus Giinther, iii, 229.) 

1154. C. quadrifasciatus (Wood) C. & V. 

Body with 4 distinct brownish bands, a fifth broader and less marked 
on the neck; four round yellowish spots along base of anal; head 
spotted with blackish. Lower jaw slightly longer than the upper. 
Dorsal fin free from the caudal; anal fin highest anteriorly. D.27; A. 
15. (Wood.) Habitat uncertain, probably South Atlantic coast of the 
United States. 


(Pholis quadrifasciatus Wood, Journ. Acad. Nat. Sei. Phila. iv, 282, 1824; Giinther, 
lii, 229.) 


403.—ISESTHES Jordan & Gilbert. 


« 
(Gen. noy.: type Blennius gentilis Girard.) 


This genus differs from Blennius in the absence of canine teeth and 
in the restriction of the gill-openings to the sides, the gill-membranes 
being fully united to the isthmus as far as the base of the pectorals. 
The known species are American. (cos, equal; ec0éw, to eat; in aliu- 
sion to the uniformity of the teeth.) (See Addenda.) 


4155. I. gemtilis (Grd.) J. & G. 

Olivaceous, body and fins marbled and spotted with darker; anal 
pale-edged; a blue spot on the dorsal in front; males with golden 
stripes on lower parts of head. Gill-openings extending downward to 
lower edge of pectorals. Head large, short and blunt, the profile of 
snout steep; supraorbital cirrus Jarge, multifid, as high as eye; inter- 
orbital space convex, less than half width of orbit; no canines. Dorsal 
fin not emarginate, free from caudal, its spines stiff, lower than soft 
rays, 24 in head; pectorals reaching anal; ventrals half way to vent; 
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lateral line present anteriorly, ending above anal. Head 34; depth 4. 
D. XII, 19; A.21; P.14. L.5 inches. Coast of California, from Point 
Concepcion southward. 

(Blennius gentilis Girard, Proc. Acad. Nat. Sci. Phila. 1854, 149: Blennius gentilis 
Giinther, iii, 217: Blennius gentilis Steindachner, Ichth. Beitriige, v, 150, 1876.) 
L156. I. pumctatas (Wood) J. & G. 

Light olivaceous, with darker reticulations, forming ill-defined ver- 
tical bars; head with very distinct black dots; a series of black dots 
on each side of lateral line; dorsal with a black blotch in front and 
with the lateral bars extending on it; anal fin blackish, the rays tipped 
with white; caudal barred. Body rather deep; head large, obtuse; 
interorbital space concave, half the diameter of orbit; orbital cirrus 
as long as dorsal spines, bifid at tip, branched below; a minute nasal 
cirrus; no canines; gill-openings extending to about lower fourth of 
base of pectoral, thus narrower than in J. gentilis. Dorsal fin high, 
little notched, the soft part highest, the spines stiff, 23 in head. Head 
32; depth 34. D. XII, 15; A. 19. Coast of North and South Carolina. 


(Blennius punctatus Wood, Journ. Acad. Nat. Sci. Phila. iv, 278, 1825: Blennius punc- 
tatus Giinther, iii, 228: ? Blennius hentz Le Sueur, Journ, Acad. Nat. Sci. Phila. iv, 363, 
1825: ? Hypsoblennius hentzi Gill, Cat. Fish. East Coast N. Amer. 1861, nomen nudum.) 


404.—HYPLEUROCHILUWS Gill. 


(Gill, Proc. Acad. Nat. Sci. Phila. 1861, 168: type Blennius multifilis Grd.) 

This genus differs from Blennius in the restriction of the gill-openings 
to the sides, the gill-membranes being broadly,and fully joined to the 
isthmus. (5, upsilon; zdedpov, side; zetdos, lip; the allusion not evi- 
dent.) 


Rio@?. HH. mawitifilis (Grd.) Gill. 

Dusky brown, back and vertical fins with roundish spots, most con- 
spicuous in the young. Head short, the profile bluntly decurved; max- 
illary reaching to below middle of eye; four canine teeth, those in the 
lower jaw larger than those in upper; supraocular cirri very high, each 
with four smaller ones at base. Dorsal fin not emarginate, the soft rays 
rather higher than the slender flexible spines; membrane of last ray 
almost reaching base of caudal; origin of anal in advance of that of 
soft dorsal; pectorals broad, reaching beyond front of anal; ventrals 
long, nearly reaching vent. Head 33; depth about same. D. XIII, 
14; A. II, 18; V.1,3. Coast of Texas. (Grd.) 


(Blennius multifilis Girard, U. S. Mex. Bound. Sury. 1859, 27, pl. xii, f. 6: Blennius 
multifilis Giinther, iii, 562; Gill, Proc. Acad. Nat. Sci. Phila. 1861, 168.) 


? 
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1158. H. gemimatus (Wood) J. & G. 

Olive brown, faintly barred with darker; sides plain (in our speci- 
mens), or with ‘several pairs of spots of a reddish-brown color, ar- 
ranged pretty regularly in a double row” (Wood); vertical fins edged 
with darker, especially the anal; dorsal black in front. Head not very 
blunt, the anterior profile straight, oblique; orbital cirrus not large, 
shorter than eye, branched at tip; interorbital space concave, not half 
diameter of eye; aslight transverse groove behind eye; canines in both 
jaws very strong, hooked backwards, the lower considerably stronger 
than upper; gill-openings extending downward’ to opposite or slightly 
below lower edge of pectoral. Dorsal fin not emarginate, the spines 
slender, but rather stiff, lower than the soft rays; pectorals shortish, 
ventrals rather long. Head 34; depth 4. D. XI,15; A.18. L. 24 
inches. South Atlantic coast of the United States; abundant in empty 
shells and clusters of tunicates. 


(Blennius geninatus Wood, Journ. Acad. Nat. Sci. Phila. iv, 278, 1824: ? Blennius 
geminatus Giinther, iii, 228.) 


405.—-BLENNEWUS Linneus. 
Blennies. 


(Artedi; Linnzeus, Syst. Nat.: type Blennius ocellaris L.) j 
@ Body oblong, compressed, naked; head short, the profile usually 
bluntly rounded; mouth small, horizontal, with a single series of long, 
slender, curved, close-set teeth in each jaw, besides which, in the lower 
jaw at least, is a fang-like canine tooth on each side; premaxillaries not 
protractile; gill-openings wide, extending forward below, the mem- 
branes free from the isthmus, or at least forming a fold across it. Dor- 
sal fin entire, or more or less emarginate, usually free from caudal, the 
spines slender; pectorals moderate; ventrals well developed, I, 3; no 
pyloric ceca; lateral line developed anteriorly. Species very numer- 
ous, lurking under rocks and algz in all warm seas; some species in 
the lakes of Northern Italy. (Blennius, the ancient name, from eva, 
slime.) 
a. Orbital cirri present. (Blennius.) 
b. Both jaws with canine teeth. 
c. Dorsal little emarginate. 

1159. B. fucorum Cuy. & Val. 

Olive green, becoming darker above, with numerous brown spots 
on the cheeks and sides of the body; below faintly reddish. Orbital 
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cirri nearly as long as head, bifid above, and with fringes at the base. 
Dorsal fin slightly emarginate, free from the caudal, the spines rather 
stiff. Head very short and deep, its profile nearly vertical; both jaws 
with very strong canines. Gill-membranes free from isthmus poste- 
riorly. Head 5 in total length. D. XI,17; A. 18. Open ocean, from 
near the Azores; said to have been once taken off the coast of New 
York. 

(Cuvier & Valenciennes, xi, 263; Giinther, iii, 217; Dekay, New York Fauna, Fish. 
149, pl. 22, fig. 66.) 


aa. Orbital cirri none. (PHolis* Fleming.) , 


11690. B. carolimus (C. & V.) J. & G. 

Greenish, with 4 or 5 irregular dark spots or shades along the back; 
dorsal with a large black spot in front; anal brown-edged. Body 
rather long and slender, more elongate than in Blennius pholis, more 
compressed, the head longer; maxillary extending to opposite middle 





of eye; teeth +4, with strong canines in both jaws. Gill-membranes free 
from isthmus; no trace of tentacles above eye. Dorsal spines slender, 
a little lower than the soft rays, the fin little emarginate; dorsal and 
anal not joined to the caudal. D. XII, 18; A.17. South Carolina. 
Only the original type in the museum at Paris known; from this the 
present deseription was taken. 

(Pholis carolinus Cuv. & Val. xi, 276.) 


406.—NEOCLINUS Girard. 


(Girard, U.S. Pac. R. R. Surv. Fish. x, 114, 1858: type Neoclinus blanchardi Girard.) 

Body compressed, rather elongate, covered with minute cycloid scales; 
lateral line present, incomplete, high anteriorly; head naked, the cheeks 
tumid; upper jaw protractile; maxillary greatly produced backward, 
more than two-thirds length of head, reaching far beyond the eye; 
both jaws, vomer, and palatines with stout, unequal, conical teeth in 
a single series, besides which, in the front of the jaws, are smaller 
teeth; nasal and supraocular region with fringed tentacles; gill-mem- 
branes broadly united, free from the isthmus; gill-rakers weak. Dor- 
sal fin long, scarcely emarginate, its anterior two-thirds composed of 
slender, flexible spines, which are similar to the soft rays, all of which 
are simple; anal long, its rays all simple; ventrals moderate, I, 3; cau- 
dal fin distinct; pectorals rather broad, rounded; no air-bladder; no 
pyloric ceca. Pacific Ocean. (véoc, new; xzdtvoc, Clinus.) 





*Fleming, Brit. Anim. 207: type Blennius pholis L. (QodAis, ancient name of some 
fish which was believed to shelter itseJf in a cloud of mucous which it produced. ) 
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1161. N. satiricus Girard. 

Dark brown, nearly uniform; maxillary flap broadly edged with 
bright yellow. Head bluntish, convex in profile; eyes large, high up, 
well forward, separated by a rather narrow flattish interorbital space; 
top of head convex; cheeks long; opercles short. Head larger, and 
teeth rather stronger than in N. blanchardi; maxillary enormously de- 
veloped, reaching about to gill-opening, its length varying with age; 
provided at tip and inner margin with a very broad ‘wing-like flap, 
which is joined to the lower part of the cheek; this membrane is more 
than twice the diameter of the eye; below it is another membrane con- 
necting this with the lower jaw; supraorbital cirrus quite small, but 
present. Head 345; depth 6; maxillary with flap, 34. D.43; A. 29. 
L. 12 inches. Monterey, Cal.; a rare and most interesting species. 

(Neoclinus satiricus Girard, Proc. Acad. Nat. Sci. 1859, 57; Giinther, ii, 260.) 


1162. N. bianmchardi Girard. 


Dark red or plum color, with olive-green blotches on the side; belly 
olive, speckled with lighter; front of mouth red; fins colored like the 
body; a black spot ocellated with yellow between the first and second 
dorsal spines; 2 light-yellow spots at base of caudal; dorsal and cau- 
dal tinged behind with yellow; anal and pectorals chiefly vermilion; 
color quite variable, some specimens duller or barred. A long cirrus, 
much longer than eye, above the front of the eye; reddish at base, its 
fringed tips bright yellow; a short, multifid, nasal barbel, and a cluster 
of 3 or 4 fringed barbels behind supraocular cirrus. Maxillary two- 
thirds length of head, 6 in body, large, reaching nearly to opposite 
front of dorsal; lateral line ending opposite the vent, only its straight 
anterior portion being developed. Dorsal spines one-third length of 
head. Head 4; depth 5. D. XXVI,17; A. 30. Coast of California, 
north to Monterey. 

(Girard, U. S. Pac. R. R. Surv. Fish. 1858, 114; Giinther, ii, 259.) 


407.—CLINWUS Cuvier. 


(Cuvier, Régne Anim. ii, 1817: type Clinus acuminatus C. & V.) 

Body more or less elongate and compressed, covered with small 
or minute scales, which are usually cycloid; lateral line complete, 
abruptly decurved behind the pectoral; head obtuse or somewhat 
pointed; stout, unequal, conical teeth on jaws and vomer, and some- 
times on palatines; the teeth mostly in single series, except in front; 
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no conspicuous posterior canines; maxillary not produced backward 
from angle of mouth; gill-membranes united, free from the isthmus. 
Dorsal fin long and low, chiefly composed of spines; some of the ante- 
rior spines often different from the others, longer or shorter, and set 
farther apart; anal fin low, with 2 spines; ventral fins jugular, of 1 
spine and 2 or 3 rays; caudal fin truncate; branchiostegals 6; air- 
bladder and pyloric coeca absent; viviparous. Inhabiting rock-pools 
among algw, in warm seas. Our two species are very different, and 
represent opposite extremes in this large and varied genus. (zAivos, a 
name of some sleepy fish; from x«i#7, a bed.) 

a. Nape with a fringe of filaments; teeth on vomer and palatines; scales moderate. 

(Labrosomus* Swainson. ) 

1163. C. muchipimmis Quoy & Gaimard. 

Reddish brown, sometimes with vertical bands; a black spot on 
opercle, which is often edged with white; cheeks and fins reticulate or 
dotted. Body oblong, rather robust; head naked, thick, short, not very 
obtuse anteriorly, compressed above; mouth rather large, the maxilla- 
ries not prolonged backward, extending to opposite the posterior part 
of eye, 24 in head; teeth on jaws, vomer, and palatines; front teeth of 
jaws conic, strong; eyes large; interorbital space very narrow; each 
side of neck with a long series of hair-like filaments, nearly as long as 
eye; orbital tentacle short and broad, multifid; nostrils with a tufted 
barbel; lower jaw slightly projecting, its posterior teeth sometimes re- 
curved; pectorals a little shorter than head, reaching yent. Dorsal 
spines rather slender, the three anterior spines scarcely shorter than 
the others; all the spines lower than the soft rays; dorsal fin com- 
mencing near the nape, the spinous portion long; soft rays higher 
than the spines; caudal small; pectorals rather large; ventrals mod- 
erate; gillmembranes broadly united; free from the isthmus; lateral 
line complete, high anteriorly, then abruptly decurved; membranes 
of vertical fins scaly; scales not very small, cycloid. Head 33; depth 
os. D. XVI, 12; Ao TE 173 Tate 70: 1: Simehesi” West indies: 
occasional on our South Atlantic coast. 


(Clinus nuchipinnis Quoy & Gaimard, Voy. Urania Zo6l. 255: Clinus pectinifer Cuv. 
& Val. xi, 374: Lepisoma cirrhosum Dekay, N.Y. Fauna, Fish. 1842, 41: Clinus nuchi- 
pinnis Giinther, iii, 262: Labrosomys pectinifer Gill, Proc. Acad. Nat. Sci. Phila. 1860, 
105.) 


* Swainson, Class. Fish. ii, 75, 1839: type Clinus pectinifer Cuv. & Val. =Clinus nu- 
chipinnis J. & G. (Labrus; 6@uc, body.) 
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aa. Nape without fringe of filaments. 


b. Head pointed; no palatine teeth; spinous dorsal notched behind fifth spine; 
scales minute. (Gibbonsia* Cooper.) 


1164. C. evides J. & G. nom. sp. nov. 

Usual color of adult translucent, reddish or orange, nearly plain; a 
large pellucid spot on the membrane behind third dorsal spine, and 
some small ones behind it; pectorals barred; young specimens vari- 
ously variegated, with light and dark shades of red, brown, and white, 
the hue varying exceedingly and dependent on the surroundings; a 
dark spot usually present behind gill-opening. Body elongate, com- 
pressed; head small, rather pointed; mouth quite small, terminal, the 
maxillary about reaching pupil, 54 in head; lower jaw projecting; no 
teeth on palatines; posterior teeth not recurved; eye moderate, shorter 
than snout, nearly 6 in head; a small supraocular flap, not higher than 
pupil. First spine of dorsal inserted over preopercle, its length more 
than one-third that of head; the seeond nearly equal; the third, fourth, 
and fifth progressively shorter; the sixth about as long as fourth; the 
seventh longer; the rest nearly equal to the last, which is lower than 
the soft rays; pectorals short, not reaching vent; ventrals short; scales 
very small, smooth; head naked; no air-bladder. Head 43; depth 43. 
D. V, XXXI, 10; A. II, 26. L. 9 inches. Coast of California, from 
Monterey southward; in rock-pools; very abundant. 


(Myxodes (Gibbonsia) elegans Cooper, Proc. Cal. Acad. Nat. Sci. iii, 109, 1864: Blakea 
elegans Steindachner, Ichth. Beitriige, v, 148, 1876; not Clinus elegans C. & V.) 


408._-HETEROSTICHUS Girard. 
Kelp-jishes. 

(Girard, Proc. Acad. Nat. Sci. Phila. 1854, 143: type Heterostichus rostratus Grd.) 

Body rather elongate, compressed, covered with very small, smooth 
scales; head long and low, the snout conic, produced, very acute; pre- 
maxillaries protractile; mouth moderate, terminal; each jaw with a row 
of conical teeth, behind which anteriorly is a broad patch of villiform 
teeth; vomer and palatines with villiform teeth; gill-rakers feeble; 
gill-membranes broadly united, free from the isthmus; orbital cirri 
minute or wanting; cheeks scaly. Dorsal fin very long, the posterior 
rays soft, the five anterior spines wider apart than the rest and sepa- 
rated from them by a notch, the first and second spines longest, rather 
flexible, the other spines stiff; caudal fin forked; ventrals I, 3; pec- 





*Cooper, Proc. Cal. Acad. Nat. Sci. iii, 109: type Myxodes elegans Cooper. (Dedi- 
cated to Dr. J. P. Gibbons.) 


764 CONTRIBUTIONS TO NORTH AMERICAN ICHTHYOLOGY—IV. 


torals moderate; lateral line simple, complete, abruptly curved behind 
pectorals; air-bladder present, large. Size large. (£repo-, different; 
otiyos, rank; in allusion to the anterior dorsal spines.) 


1165. H. rostratus Grd.—Kelp-fish. 

Translucent reddish brown, varying to blackish or olive, with traces 
of shining pale bands on the sides, and dark vertical bars, the hue 
and pattern of color varying greatly; young specimens most varie- 
gated; a translucent spot behind third dorsal spine. Body much com- 
pressed, deepest anteriorly; head slender, compressed and pointed ; 
lower jaw projecting, with thick lip; maxillary reaching pupil, 22 in 
head; eye large, 7 in head; orbital cirrus minute, usually entirely want- 
ing; cheeks and upper edge of opercle with small scales, rest of head 
naked; middle rays of caudal about two-thirds length of outer. Head 
32; depth 33; B.6. D. V, XXXII, 13; A. II, 34. L.15 inches. San 
Francisco to San Diego. The largest of the Blennies which are allied 


to Clinus. 


(Girard, Proc, Acad. Nat. Sci. Phila. 1854, 143; Girard, U.S. Pac. R. R. Surv. Fish. 
36; Giiuther, ii, 264, and iii, 261.) 


409.—CREMNOBATES Giinther. 
Auchenopterus Giinther, preoccupied.) 


(Giinther, Proc. Zod] Soc. Lond. 1861, 374: type Auchenopterus monophthalmus Gthr.) 

Body moderately elongate, compressed, covered with rather large 
eycloid scales; head shortish, naked; cheeks full; mouth moderate, 
with a band of conical teeth in the jaws and about one series on the 
vomer; none on the palatines; gill-:membranes united, free from the 
isthmus; upper surface of head with tentacles. Dorsal fin low, com- 
posed of stiff spines, with but a single soft ray, which is lower than the 
spines; first three spines more or less separated from the others; anal 
fin low, with two spines; ventrals jugular, well developed; pectorals 
broad; lateral line complete, strongly curved anteriorly. Warm seas. 
This genus differs from Cristiceps in having but one soft ray in the 
dorsal fin, and in the well-developed scales. (zpypv0fdzy>s, one who 
haunts rocks.) 


a. Three anterior spines connected to the others by membrane. 


1166. C. integripimmis Rosa Smith. 
Color dark brown, variegated with different shades of brown and 
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reddish; about 5 indistinct dark cross-bars; a distinct ocellated black 
spot on posterior part of dorsal fin; caudal fin translucent, speckled; 
a black bar at its base; base of pectorals violet, bordered with black, 
the rest of the fin checkered; ventrals barred. Head stout, broad, 
conical; mouth little oblique; eyes large; nasal, supraocular and nu- 
chal regions with fringed cirri, those at the nape flap-like. First and 
second dorsal spines low, a little higher than the third, which, in turn, 
is higher than the fourth, and separated from it by an interspace; the 
membrane between the third and fourth spines deeply emarginate ; 
anterior spines not forming a separate fin; highest anterior spine not 
higher than the highest of the posterior part of fin. Head 4; depth 44. 
DOT, XXVIII, 1; A. Il, 20; V.1,3; Lat. 1. 38. .L. 25 inches. San 
Diego, California, southward to Mazatlan; abundant in rock-pools. 
(Cremnobates integripinnis Rosa Smith, Proc. U. 8. Nat. Mus. 1880, 147.) 


410.—CHIROLOPHUS Swainson. 
(Blenniops Nilsson: Carelophus Kroyer.) 
(Chirolophis Swainson, Class. Fish. ii, 275, 1839: type Blennius yarrelli C. & V.= Blen- 
nius ascanti Walb.) 

Body moderately elongate, covered with small scales; no lateral line; 
snout short; no teeth on vomer or palatines; teeth in jaws small; gill- 
membranes united, free from the isthmus; nostrils, orbital region, and’ 
neck with dermal flaps, the supraorbital flaps high. Dorsal fin long, 
of spines only; ventrals well-developed, jugular; caudal fin distinct. 
No air-bladder or pyloric cceca. Northern seas; one species known 
from Europe; a second species, imperfectly described by Pallas, may 
be provisionally placed with it. (vez, hand; Aogos, crest; apparently 
zapa, head, was intended, which would make “ Carelophus.”) 


116%. C. (?) polyactocephaltus (Pallas) J. & G. 


Form of Zoarces. Body compressed, covered with soft imbedded 
scales; head very short, retuse; lower jaw longer; ‘both jaws without 
teeth”; (?) eyes approximate; interorbital space with 2 minute eartilag- 
inous spinules; 2 large superciliary cirri; vertex behind orbits subex- 
cavated, with 2 series of erect cirri. Dorsal fin beginning at the neck, 
extending to the caudal; ventrals undescribed. D. LXX. Kamt- 
schatka (Pallas) and Alaska. 

(Blennius polyactocephalus Pallas, Zo6l. Ross,-Asiat. iii, 179, 1811.) 


\ 
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411.—MUR ZNOIDES* Lacépede. 
Butter-fishes. 


(Centronotus Bloch: Gunnellus Cuvier.) 


Lacépéde, Hist. Nat. Poiss. ii, 324, 1800: type Murenoides sujef Lacép. = Blennius 
p yt ) Pp 
gunnellus L.) 


Body long and low, considerably compressed, somewhat band-shaped, 
the tail slowly tapering; head small, compressed, naked or scaly; 
mouth rather small, oblique; jaws with rather small teeth in narrow 
bands or single series; vomer and palatines usually toothless; gill- 
membranes broadly united, free from the isthmus; scales very small, 





* Little known species related to Mura@noides, recorded from Kamtschatka, and 
doubtless occurring also in Alaska, are the following: 


M. tenia (Pallas). 


Body banded; teeth obtuse, subdistinct; head subtriangular, compressed; body 
ensiform, covered with minute imbedded scales; vent median. Dorsal fin extending 
from near the head to the tail, the spines subequal; caudal subdistinct; pectorals 
small; ventrals represented by 2 recurved spines. D. LXXXVII; A. 47. Kurile 
Islands. (Pallas.) 


(Blennius tenia Pallas, Zoogr. Ross.-Asiat. iii, 178.) 


M. ruberrimus (Cuv. & Val.) 


Bright red. Form of preceding; scales incouspicuous; ventrals each a single 
scarcely projecting spine; caudal broad, rounded, distinct. D. CXV. Kaurile 
Islands. ( Pallas.) 


(Gunnellus ruberrimus Cuv. & Val. xiv, 440, after Pallas, 1. ¢. 178.) 
M.? ocellatus (Tilesius. ) 


Brownish, marked with yellow and purple; six black ocellated spots along the 
dorsal fin. Caudal distinct; ventrals none. D. LXXX; A.50. Otherwise essentially 
asin M. gunnellus. Kamtschatka. (Cuv. §& Val.) 


(Ophidium ocellatum Tiles. Mém. Acad. St. Petersb. ii, 237, 1811: Gunnellus apos Cuy. 
& Val. xiv, 426: Centronotus apus Gthr. iii, 288.) 


GUNNELLOPS Bleeker. 


(Bleeker: type Blennius roseus Pallas.) 


Apparently distinguished from Murenoides by the tapering tail, around which the 
vertical fins are confluent; palatine teeth present. \ 


(Gunnellus, Gunnel, an old name of Murenoides gunnellus; dip, eye.) 


G. roseus (Pallas) Bleeker. 


Intensely red. Head obtuse, the lower jaw projecting; eyes large; body very 
long, compressed, tapering into a slender tail; pectorals small, ovate, hyaline; 2 
spines in place of ventrals; dorsal extending from the nape to the end of the tail; 
anal joined to caudal. D. ca. 100; A. ca. 90; P.9; V. JI. Kurile Islands, 


(Blennius roseus Pallas, 1. c. 177: Centronotus roseus Gunther, iii, 290.) 
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smooth; no lateral line. Dorsal fin long and low, beginning near the 


head, composed entirely of stiff, sharp, subequal spines; anal similar 
in form, of two spines and many soft rays; caudal fin short and small, 
sometimes joined to dorsal and anal; pectorals short; ventrals very 
small, of one spine and a rudimentary ray (obsolete or wanting in 
some imperfectly-known species provisionally referred to this genus); 
intestinal canal short, without coca. Shore fishes of the Northern 
fishes of the Northern seas. (vvpatva, an eel; etdos, form.) 


b. Ventrals present, I, 1. (Murenoides.) 


1168. Mi. gummelius (L.) Gill.—Butter-fish. 


Olive brown; sides with numerous obscure darker bars; base of 
dorsal with ocellated dark spots; a dark bar below eye. Head short 
and compressed, scaleless; mouth oblique; maxillary reaching front of 
pupil; caudal fin distinct; pectorals little more than half length of 
head; ventrals of a spine and a rudimentary ray. Head about 8; 
@apines.- 10> WXOCV i AST 38s VE Ls* vert.’85. °° L. 12° inches: 
North Atlantic; abundant both in America and Europe. 


(Blennius gunnellus L. Syst. Nat. i, 443: Centronotus gunellus Giinther, iii, 285: Ophi- 
dium mucronatum Mitch. Trans. Lit. & Phil. Soe. i, 361, 1815: Gunnellus macrocephalus 
Girard, Bost. Journ. Nat. Hist. vi, 263, 1850: Gunellus ingens Storer, Bost. Journ. Nat. 
Hist. vi, 261, 1850; perhaps an abnormal specimen rather than a different genus. ) 


1169. M. fasciatus (Bloch & Schn.) Gill. 

Grayish or brownish, marbled with darker, anteriorly with several 
irregular cross-bands, which reach the abdomen; back with a series of 
10 or 12 subtriangular pale spots along the base of dorsal, each spot 
including some brown specks; a brown-edged pale vertical band be- 
hind eye; a brownish band from below the eye to the throat. Mouth 
very oblique, the snout short; interorbital width less than diameter of 
eye; pectoral scarcely half as long as head; ventrals very small; ver- 
tical fins not joined. Head 94; depth 9. D. LXXXVIII; A. II, 42; 
V.I,1. Greenland to Alaska. ((iinther.) 


(Centronotus fasciatus Bloch & Schneider, 165, 1801: Gunnellus fasciatus and gren- 
landicus Cuv. & Val. xi, 441, 442: Centronotus fasciatus Giinther, iii, 287: ? Centronotus 
gunelliformis Giinther, iii, 288.) 


1170. M. ormatus (Grd.) Gill. 


Usually greenish above, yellow or orange below, but varying to 
brown and cherry-red; traces of about 20 darker bars along sides; a 
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dark bar downward from eye; fins reddish; a V-shaped mark from 
eyes to occiput, grayish, bordered by jet black; the eommon form 
(letus Cope) with about 14 red spots along base of dorsal, each with 
a curved black bar in front and behind, partly encircling it; others 
(ornatus) with about as many broad //“\-shaped darker blotches, which 
extend on the fin, the first one or two blotches often shaped as in the 
form called letus. Head naked, very narrow above; nape nearly equi- 
distant between origin of dorsal and front of orbit; origin of anal 
equidistant between base of caudal and base of pectoral; pectoral 2 
in head; ventrals each consisting of a spine and a ray. Head 8; 
depth 8. D. LXXXVIII; A. II, 37. L.12 inches. San Francisco to 
Alaska; very abundant northward. 


(Gunnellus ornatus Grd. Proc. Acad. Nat. Sci. Phila. 1854, 149: Centronotus nebulosus 
Gthr. iii, 287, part, but the Japanese MW. nebulosus is a different species: Centronotus 
letus Cope, Proc. Amer. Phil. Soc. Phila. 1873.) 


LiVi. ME. maxiilaris Bean. 

Brown; back with a series of 11 rounded or oblong pale spots, the 
longest half as long as the head; all of these spots include at the top 
a rather large brown spot, and below numerous little brown spots; 
between the first and second pale blotches are 2 very dark spots on 
the dorsal membrane, and below the dark spots a pale one of similar 
size; sides with about 26 pale bands, mostly well defined, especially 
anteriorly; interorbital space with a brown band, preceded and fol- 
lowed by a pale band half as wide; below eye 2 whitish bands, with a 
brown one between them. Head scaleless; mouth little oblique, the 
lower jaw on level of middle of eye; width of mouth equal to length 
of pectoral and nearly half head; mandible as long as pectoral. Eye 
equal to snout, a little more than interorbital width; ventral spine 2 
eye. Highest dorsal spines near front of fin, half length of mandible; 
caudal half head; vent under forty-third dorsal spine, not far behind 
middle of body. Head 8; depth 7. D. LXXXVIII; A. II, 43; V.I, 
1. Saint Paul Island, Alaska. (Bean.) 


aa. Ventrals reduced to a rudiment. 


Liv. MI. dolichogaster (Pallas) J. & G. 
Brownish olive, marbled with yellowish; fins yellowish; dorsal fin 
with distant pale vertical bands; snout very short; cleft of mouth 
oblique; a pair of small bony warts (‘‘verruce ossex e cute prom- 
inule”) in place of ventrals. Caudal fin well developed, the dorsal 
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and anal joined to its base. Head 7; depth 10. D. LXXXII; A. U, 

50. L.12 inches. Kamtschatka and Aleutian Islands. (Pallas.) 
(Blennius dolichogaster Pallas, Zoogr. Ross.-Asiat. iii, 175, 1811: Centronotus dolicho- 

gaster Giinther, iii, 289.) 

aaa, Ventrals entirely wanting. (Asternopteryx Riippell.) 

B73. WI. gsumeliiformnis (Riippell) J. & G. 

Reddish brown, with 10 brown cross-bands, most distinct on base of 
dorsal and anal; light blotches along dorsal fin, each between two of 
the brown cross-bands, and each with a brown spot in the center; a 
light, brown-edged, vertical band below eye. Ventrals none; snout 
short; cleft of mouth oblique; width of interorbital space less than 
diameter of eye; length of pectoral 3 in head. Dorsal spines short 
and stiff; caudal distinct. Head 83; depth 8. D. LXXXI; A. I, 41. 
(Giinther.) Type supposed to be from Greenland. 

(Asternopleryx gunelliformis Riippell MSS.: Centronotus gunelliformis Giinther, iii, 
288.) 
412.—APODICHTHYS Girard. 
(Girard, Proc. Acad. Nat. Sci. Phila. 1854, 150: type Apodichthys flavidus Girard.) 

Body elongate, compressed, covered with very small scales; no lat- 
eral line; snout short; mouth mederate, oblique; teeth in the jaws 
moderate, stouter anteriorly; vomer with teeth; gill-membranes united, 
free from the isthmus. Dorsal fin long, low, even, of spines only; anal 
fin similar, preceded by a large spine in a pouch of skin; caudal fin 
short, connected with dorsal and anal; no ventral fins; pectoral fins 
small; intestinal canal short, without pyloric ceca. Small bright- 
colored fishes of the Pacific. (azovc, without feet; (dds, fish; in allu- 
sion to the want of ventral fins.) 


a. Anal spine very long, pen-shaped, excavated on anterior surface. (Apodichthys.) 


A174. A. flavidus Girard. 

Color orange, varying with the surroundings to intense grass-green, 
brown, and dark purple; a few light round spots along axis of body 
posteriorly; a narrow black bar downwards and backwards from eye; 
a shorter, less-distinct bar from upper margin of orbit backwards to 
occiput; anal fin obliquely barred with brownish. Head short; mouth 
very oblique; maxillary reaching pupil; upper jaw with a series of con- 
ical teeth, behind which is a patch of smaller teeth; sides of mandible 
with conical teeth in a single series, forming a patch in front; vomer 
with three conical teeth; palatines toothless; nape equidistant between 

Bull. Nat. Mus. No. 16 49 
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front of dorsal and pupil. Anal spine very large, two-fifths the length 
of head, shaped like a pen, deeply excavated on its anterior side, and 
very convex behind, very thin, flexible, and with sharp edges, entirely 
included in a pouch of skin; pectoral fins about two-fifths length of — 
head. Head 94; depth 74. D.XCIII; A.1I, 40. L.18 inches. Point 
Concepcion to Vancouver Island; abundant; usually found below low 
tide-mark. 


(Girard, Proc. Acad. Nat. Sci. Phila. 1854, 150; Giinther, iii, 290: Apodichthys vires- 
cens Ayres, Proc. Cal. Acad. Nat. Sci. 1855, 55: Apodichthys inornatus Gill, Proc. Acad. 
Nat. Sci. Phila. 1862, 279: Apodichthys sanguineus Gill, Proc. Acad. Nat. Sci. Phila. 
1862, 279.) 


aa, Anal spine small, not pen-shaped nor excavated. 


4175. A. fucorum Jor. & Gilb. 

Bright olive-green or deep red, the color varying with the surround- 
ings; a row of dark spots along axis of body, these sometimes with 
light-bluish center, and connected by a very narrow dark streak; gen- 
erally a dark streak downward from eye, but no other markings about 
head. Form and dentition as in A. flavidus. Mouth very oblique, the 
maxillary reaching center of pupil; nape nearer front of dorsal than 
end of snout. Anal spine comparatively small, about one-fifth length 
of head, transversely very convex in front, and slightly concave or 
grooved behind, the pouch of skin at its base little developed; pec- 
torals very small, shorter than eye; anal fin beginning nearer tip of 
caudal than tip of snout by about 3 times length of head. Head 10; 
depth 93. D. LX XXIII; A.35. L.6 inches. Monterey to Puget 
Sound; abundant in rock-pools and bunches of Fucus; remarkable for 
its active movements. 

(Jordan & Gilbert, Proc. U. 8. Nat. Mus. 1880, 139.) 


413.-ANOPLARCHUS Gill. 


(Gill, Proc. Acad. Nat. Sci. Phila. 1861, 261: type Anoplarchus purpurescens Gill.) 

Body elongated, compressed, covered with very small, imbedded 
scales; lateral line obsolete. Head small, compressed; eyes small; 
mouth oblique; teeth in each jaw in one series, of nearly uniform size; 
no teeth on vomer or palatines; gill-membranes broadly attached to the 
isthmus; branchiostegals 5. Dorsal fin not very low; no anal spines; 
ventrals wanting; caudal fin small, entire; pectoral fins moderate; 
pyloric cceca present, few. Pacific. (avozdoc, unarmed; apyos, anus; 
the anal fin being without spines.) 
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1176. A. atropurpureus (Kittlitz) Gill. 

Color grayish olive, varying to brown, everywhere above finely 
marked with blackish reticulations; along each side of back a series of 
small, irregular, sharply-defined grayish spots; a series of small pale 
spots along lateral line; belly pale; crest and middle line of back 
rather pale; under parts of head yellowish; an oblique, wedge-shaped, 
pale streak extending downward and backward from the eye, bounded 
on each side by a sharp light-red line, and then by a dusky area; lower 
jaw mottled; dorsals olivaceous, speckled, a blackish spot on front; 
anal olive, tinged with red; pectorals dull orange, barred at base; cau- 
dal reddish, with narrow pale streaks, and a light bar at base; color 
sometimes nearly plain purplish, but more often grayish and mottled. 
Head with a fleshy crest, which rests on a ridge of bone; its height in 
older specimens about equal to eye; mouth rather large, the maxillary 
reaching beyond the orbit. Pectorals about half the length of head; 
dorsal and anal comparatively high, barely connected with the base of 
caudal; nape midway between origin of dorsal and pupil. Head 64; 
depth 63. D. LVII; A. 41. Alaska to San Francisco; abundant 
northward. 


(Ophidium atropurpureum Kittlitz, Denkwiird. einer Reise, Russ.-Amer. i, 225, 1858: 
Centronotus cristagalli Giinther, ili, 289: Anoplarchus purpurescens Gill, Proc. Acad. Nat. 
Sci. Phila, 1861, 261: Anoplarchus cristagalli Giinther, iii, 564.) 


A177. A. alectrolephus (Pallas) J. & G. 


Brownish-olive, darker above; a series of green blotches along the 
dorsal; dorsal brownish-olive, with indistinct oblique bars; anal and 
caudal with wavy lines; head with a longitudinal fleshy crest, extend- 
ing from above eyes to nape. Anal fin beginning at anterior third of 
body; dorsal and anal uniting with the caudal; pectorals very small; 
no ventrals. Lateral line obsolete. D. LXIIT; A. 44; C.13. Island 
of Talek, Gulf of Penshin. (Cuv. & Val.) Perhaps identical with the 
preceding. 


(Blennius alectrolophus Pallas, Zoogr. Ross.-Asiat. iil, 174: Gunnellus alectrolophus 
C. & V. xi, 447: Centronotus alectrolophus Giinther, iii, 289.) 


414.—XIPHISTER Jordan. 


(Xiphidion Girard; preoccupied in Orthoptera.) 
(Jordan, Proc. U. 8. Nat. Mus. 1879, 241: type Xiphidion mucosum Girard. ) 
Body elongate, eel-shaped, covered with small scales; lateral lines 
several, viz: one along the median line of the side, one above this, and 
one below it; one on each side of the abdomen, the two meeting in 
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front, and one from the occiput toward the base of the dorsal fin. 
Each of these has on each side, series of short branches, placed at 
right angles to the main line, those on opposite sides alternating. 
Each of these branches has about two open mucous pores. Head 
short, bluntish, scaleless; mouth moderate, oblique; jaws with rather 
strong teeth, the anterior canine-like; no teeth on vomer or palatines. 
Branchiostegals 6; gill-membranes separate, free from the isthmus. A 
single long, low, uniform dorsal fin, consisting of spines only; anal fin 
similar in form, with 2 small spines; caudal short, joined to dorsal and 
anal; no ventral fins; pectoral fins very small. Intestinal canal mod- 
erately elongate, with 4-6 well-developed pyloric coeca. Herbivorous, 
feeding on alge. Active fishes, inhabiting tide-pools and crevices 
among rocks in the North Pacific. (€ig:er7p, a sword-belt.) 


Li?Vs. X. chirus Jordan & Gilbert. 

Color olive-brown, yellowish below; sides with marblings of different 
shades of brown, sometimes with short blackish vertical bars; some 
round black spots along the back and sides; a black spot behind 
opercles; numerous black spots on sides of head, forming in older spec- 
imens light and dark streaks, which radiate from eye across cheeks 
and opercles, the pale streaks forming reticulations; dorsal with black 
spots, and a series of bright reddish-brown cross-blotches; pectorals 
and caudal plain. Head short; nape not constricted; mouth small; 
maxillary extending to middle of pupil; teeth strong, the anterior 
canine-like, bluntish; about 4 canines in lower jaw, 5 or 6 in the upper, 
similar to the teeth behind them, but somewhat larger. Abdominal 
lines meeting on the breast, but not connected with the lower lateral 
line. Dorsal fin beginning close behind pectoral; nape midway be- 
tween middle of eye and front of dorsal; anal beginning about a head’s 
length nearer snout than base of caudal; pectoral fin comparatively 
large, longer than the eye, its length about equal to distance between 
middle and lower lateral lines. Head 7; depth9. D. LXX; A. II, 50. 
Monterey to Alaska; smaller than the other species, and living in 
deeper water. 

(Jordan & Gilbert, Proc. U. 8. Nat. Mus. 1880, 135.) 


Ei?S. X. maucosus (Girard) Jordan. 

Blackish green, pale on belly and sides of head, marked posteriorly 
with olive-green in various pattern; a transverse light-greenish bar at 
base of caudal; 3 olive-brown streaks, radiating backward from eye, 
paler in the center and edged above and below with blackish, outside 
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of which is sometimes a streak of pale olive. These streaks all merge « 
backward into the color of the head; middle streak broadly wedge- 
shaped; the third streak terminating before reaching margin of pre- 
opercle; old specimens often coarsely blotched with yellow. Lower 
jaw with a series of short stout conical teeth; upper jaw with a narrow 
band of similar teeth; 2 strong canines in upper jaw, 4 in the lower. 
Lower lateral line sending a branch to the abdominal line; nape not 
constricted. Dorsal beginning anteriorly; distance from its origin to 
occiput less than that from occiput to tip of snout; origin of anal nearer 
snout than tip of caudal by about half length of head; pectoral fin as 
long as eye. Head 8; depth 73. D. LXXIIT; A. 48. L. 18 inches. 
Monterey to Alaska; very abundant among rocks and algie. 

(Xiphidion mucosum Givard, U. 8. Pac. R. R. Surv. Fish. 1858, 119: Niphidion mu- 
cosum Giinther, iii, 291; Jordan & Gilbert. Proc. U. S. Nat. Mus. 1880, 137: Xiphidium 
cruoreum Cope, Proc. Amer. Phil. Soc. Phila. 1873.) 

1180. X. rupestris Jor. & Gilb. 

Reddish brown, uniform or variously shaded with lighter; a light 
olivaceous bar at base of caudal, extending on dorsal and anal; behind 
this a blackish area; tip of caudal usually pale; 3 long, well-defined 
stripes radiating backward from eye, these stripes uniform black, ab- 
ruptly margined with very light olive; the central stripe proceeds 
straight backward from the eye, half the breadth of the cheeks, at 
which point it is broadest; it is then narrowed and bent abruptly 
downward; both the middle and lower stripes reach the margin of 
preopercle. Teeth essentially as in _Y. mucosus. The lower lateral line 
sends a branch to the abdominal line. A constriction at the nape. 
Distance from origin of dorsal to the occiput greater than the distance 
from the occiput to the snout. Anal fin beginning much in advance 
of middle of body, the distance from the first ray to tip of caudal ex- 
ceeding the distance to snout by nearly twice length of head; pectoral 
very short, its length less than diameter of eye. Head 8; depth 9. 
D. LXVI; A. 50. L. 12 inches. Smaller than the preceding, and 
equally abundant; among rocks and algz, from Alaska to Monterey. 

(Jordan & Gilbert, Proc. U. S. Nat. Mus. 1880, 137.) 


415.—CEBEDICHTHYS Ayres. 
Ayres, Proc. Cal. Acad. Nat. Sci. i, 59, 1855: type Cebedichthys cristagalli Ayres Apo- 
yres, , YI y : 1 
dichthys violaceus Gra.) 
Body comparatively short, compressed, covered with minute scales; 
lateral line distinct, running very high, with very short branches, 
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each ending in a pore, as in Xiphister, but the branches more oblique 
and less regular. Head short; crown with a conspicuous fleshy lon- 
gitudinal crest in the adult; jaws subequal, with conical teeth; villi- 
form teeth on vomer and palatines; gill-‘membranes united, free from 
the isthmus. Dorsal fin continuous, long and low, the anterior part 
composed of sharp spines, which are rather lower than the soft rays; 
caudal fin rounded, connected with dorsal and anal; anal fin similar to 
soft dorsal, with 1 or 2 small spines; pectorals small; ventrals wanting. 
Intestinal canal elongate, with several pyloric ceca. Pacific Ocean. 
Herbivorous, similar in habits to the species of Xiphister. (270s, the 
Sapajou, a kind of monkey; ?y05s, fish; in allusion to the “peculiar 
monkey-like” physiognomy as seen from the front.) 

BISD. C. violaceus (Ayres) Grd. 

Dull olive grayish, mottled with lighter, sometimes reddish tinged; 
vertical tins all edged with reddish; cheeks with 3 darker stripes, 
edged with paler, one downward and backward from the eye, close 
behind angle of mouth; another above it to root of pectoral; another 
running upward and backward from the eye, and meeting its fellow 
over the crest. Maxillary extending to or beyond orbit. Dorsal scaly 
at base; vent nearer snout than base of caudal; pectoral two-fifths 
length of head; nape midway between dorsal and eye. Head 63; 
depth 6. D. XXIII, 41; A. I, 41. L.30 inches. San Francisco to 
Point Concepcion; abundant. 

(Apodichthys violaceus Girard, Proc. Acad. Nat. Sci. Phila. 1854, 150: Cebedichthys cris- 
tagalli Ayres, Proc. Cal. Acad. Nat. Sci.i, 58,1855; Girard, U.S. Pac. R. R. Surv. Fish. 
121; Giinther, iii, 260. ) 

416.—-EUMESOGRAMMUS Gill. 
(Gill, Proc. Acad. Nat. Sci. Phila. 1864, 210: type Clinus precisus Kroyer.) 

Body comparatively short, the back somewhat arched; mouth rather 
large, the jaws with villiform teeth; teeth on vomer and palatines. 
Seales small; lateral line present, median, with one or more accessory 
branches; pectorals and ventrals well developed. Dorsal moderately 
high, of spines only, slightly connected with the rounded caudal; gill- 
openings continued forwards below, the membranes narrowly joined to 
the isthmus; pyloric coca present. (©, well; yéovs, middle; ypapzpy, 
line; the longest lateral line being the middle one.) 

a. Lower lateral line present. 
1is2. E. pracisus (Kroyer) Gill. 

An ovate, black, white-edged spot between the sixth and tenth dorsal 

Spines. Snout subconical; cleft of mouth slightly oblique; vomerine 
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and palatine teeth present; 3 lateral lines on each side, the median 
continued to the base of the caudal; ventral fin half as long as the pec- 
toral, which is much shorter than head; dorsal fin terminating just at 
root of caudal. Head 4; depth nearly 6. D. XLIX; A. 34; V. 3. 
Greenland. (Giinther.) 

(Clinus precisus Kroyer, Naturh, Tidsskr. 1, 25, 1836: Clinus wnimaculatus Reinh, 
Vid. Selsk. vii, 114, 1837: Sticheus unimaculatus Giinther, iii, 283; Gill, 1. c. 210.) 


aa. Lower lateral line wanting. 


1183. E. subbifurcatus (Storer) Gill. 

Brownish, with several round paler blotches above at the base of 
the dorsal fin; spaces between these blotches darker, appearing like 
bars; a broad black bar crossing the opercle obliquely from below the 
orbit, and two parallel dark bars running backwards from orbit; belly 
yellowish white; dorsal fin with numerous black dots. Mouth rather 
large; maxillary reaching to below orbit; back somewhat arched; ven- 
tral outline nearly straight; eyes large; lower lateral line wanting; 
upper branch of lateral line about two-thirds length of head. Head 44; 
depth nearly 5. D.XLIV; A.30. North Atlantic, south to Cape Cod. 

(Pholis subbifurcatus Storer, Rep. Fish. Mass. 1839, 63.) 


417.—STICH ZEUS Reinhardt. 
(Reinhardt, Dansk. Vidensk. Natur. og Math. Afhandl. 1837, 109: type Blennius punc- 
tatus Fabricius. ) 

Body comparatively short and compressed, covered with small scales; 
teeth on jaws, vomer, and palatines. Lateral line present, single, nve- 
dian; pectorals and ventrals well developed. Dorsal moderately high, 
of spines only, free from the caudal; gill-openings continued forward 
below, the membranes narrowly united to the isthmus; pyloric coca 
present. (ariydw, to set in rows.) 


1484. S. pumctatus (Fabric.) Kroyer. 

Searlet; dorsal with a series of round black spots, white-edged pos- 
teriorly; head below with 5 brownish cross-bands; a brown streak 
from snout through eye. Snout subconical. Dorsal spines of mod- 
erate length. Eye half interorbital width. Head 54 in total length; 
depth 8 D. XL; A. 1,55. (Giinther.) Polar seas, south to Cape Cod 
and Alaska. 


(Blennius punctatus Fabric. Faun, Gron. 153, 1780: Kroyer, Naturh. Tidsskr. i, 377, 
1837; Giinther, iii, 283.) 
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418._NOTOGRAMMEUS Bean. 


(Bean, Proc. U. 8. Nat. Mus. iv, 147, 1881: type Sticheus rothrocki Bean.) 

This genus differs from Stichewus in the presence of a single lateral 
line along the base of the dorsal fin. It is known, however, from im- 
mature examples only. The caudal fin is emarginate, a character 
unusual in this family. (vdrec, back; ypayy7, line.) 


LEi8Ss. N. rothrocki Bean. 

Pale brown, with 3 series of paler spots, those of the median series 
usually longer and narrower than the others; a series of about 10 pale 
spots on median line of back, the anterior as large as eye; a dark 
stripe around snout to end of opercle; a very narrow dark stripe 
along base of dorsal, its lower margin seeming to mark the course of 
the superior lateral line. Body covered with minute scales; lateral 
line undeveloped (in the immature specimens known), apparently run- 
ning close to outline of back. Teeth in the jaws, and apparently on 
vomer and palatines. Gill-membrane deeply cleft, free from the isth- 
mus. Eye 4 in head, as long as the subconical snout; maxillary 
reaching front of pupil. Dorsal beginning above upper axil of pec- 
toral; like the anal, connected by a low membrane with the caudal; 
caudal emarginate behind; ventrals short, close together, 3 in head, 
and not half as long as pectorals; longest dorsal spines half height of 
body. Head 43; depth 6, B.6. D. XLVITL; A. I, 34; Voi 4:) Pda; 
C. 21. Northern Alaska and Siberia. 


(Sticheus? rothrocki Bean, Proc. U. 8. Nat. Mus. iv, 146, 1881.) 


419.—LUMPENUS Reinhardt. 
(Leptogunnellus Ayres: Leptoclinus and Anisarchus Gill.) 
(Reinhardt, Dansk. Vidensk. etc, 1837, 110: type Blennius lumpenus Fabr..) 

Body greatly elongate, moderately compressed, covered with small 
scales; lateral line indistinct or obsolete. Head long; snout short; no 
cirri; eyes large, placed high; mouth moderate, with a single row of 
rather small, conical teeth on each jaw; teeth present on vomer or pal- 
atines; gill-openings prolonged forward below, very narrowly united 
anteriorly to the isthmus, not forming a free fold across it. Dorsal 
composed of numerous, sharp, flexible, rather high, spines; caudal fin 
long; anal many-rayed; pectorals large, more than half length of head; 
ventrals well developed, jugular, I, 3 or I, 4; intestizal canal long; py- 
lorie ewca present; no air-bladder. Chiefly herbivorous. Northern 
seas. (Lumpen, a Danish name of some similar fish.) 
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a. Teeth on vomer and palatines; pectorals with the upper and middle rays shortened, 
shorter than the lower (Leptoclinus* Gill.) 
1186. L. maculatus (Fries) Nilss. 

Yellowish; a series of 5 large dark spots along the base of the dorsal 
fin, between which are smaller and fainter spots; dorsal and caudal 
barred. Caudal fin truncate, free from dorsal and anal; ventrals half 
as long as head; pectorals large, about as long as head. Anterior 
-rays of dorsal short and free. Teeth on vomer and palatines; lower 
jaw included; maxillary reaching middle of eye. Head 6. D. LX; A. 
36. (Collett.) Greenland to Spitzbergen; occasional southward, in 
deep water. 


(Clinus maculatus Fries Kgl. Vet. Ak. Handl. 1837, 49: Clinus aculeatus Reinh. Dansk. 
Vidensk. Selsk. Natur. Afhandl. vii, 114, 122, 194, 1838: Sticheus maculatus and aculeatus 
Giinther, iii, 281; Collett, Norske Nord-Havs Exp. 1880, 67.) 


aa. Teeth on jaws and palatines, none on yomer; pectorals with the middle rays 
longest, the lower ones shortened. 
b. Anterior half of anal fin with the rays shortened. (Anisarchust Gill.) 


LAS?7. L. medius (Reinh.) Kréyer. 

Yellowish, nearly plain. Lower jaw scarcely included, the maxillary 
reaching front of eye; teeth on palatines, none on vomer; ventrals slen- 
der, one-third length of head; lower rays of pectoral shorter than mid- 
dle ones, the fin shorter than head. Dorsal and anal slightly joined 
to the truncate caudal; anterior half of anal with the rays shortened. 
Head 6; depth 10. D.UXI; A. 42;~V. 1,3. Greenland to Norway and 
Spitzbergen. (Collett.) 

(Clinus medius Reinh. Dansk, Vidensk. Afhandl. 1838, 114: Lumpenus medius Kroyer, 


Naturh. Tidsskr. i, 377, 1837: Sticheus medius Giinther, iii, 281: Anisarchus medius Gill, 
Proc. Acad. Nat. Sci. Phila. 1864, 209; Collett, 1. c. 62.) 


bb. Anal rays subequal. (Lwmpenus.) 


1188. L. anmguillaris (Pallas) Gill. 

Olive green above, pale below; sides marked above with dark olive 
brown; a series of more or less distinct oblong blotches of olive brown 
along middle of sides; dorsal barred or spotted; anal pale; opercle 
with a dark blotch; head dusky above. Cheeks scaly; mouth some- 
what oblique, the lower jaw included; maxillary reaching front of 
pupil; teeth on palatines, none on the vomer; sides of each jaw with 
lor 2 larger teeth. Gill-openings prolonged forward a distance greater 
than length of snout; pylorie ceca 4, unequal. Fins all comparatively 





*Gill, Proce. Acad. Nat. Sci. Phila. 1864, 209: type Clinus aculeatus Reinh. (Aeros, 
slender; xAzvos, Clinus.) 

tGill, Proc. Acad. Nat. Sci, Phila, 1864, 209: type Clinus medius Reinh. (avidos, 
unequal; wpyos, anus.) 
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high; pectorals two-thirds length of head, the middle rays longest ; 
ventrals one-third length of head. Dorsal and anal distinct from the 
pointed caudal, which is nearly as long as head. Head 8; depth 14. 
D. LXXI; A. 46; V. I, 4; B. 7. LU. A8 inches. San’ Francisco! to 
Alaska; very abundant northward. 

(Blennius anguillaris Pallas, Zoogr. Ross.-Asiat. iii, 176, 1811: Leptogunnellus gracilis 
Ayres, Proc. Cal. Acad. Nat. Sci. i, 26: Lumpenus anguillaris Girard, U. S. Pac. R. R. 
Surv. Fish. 123: Stichwus anguillaris Giinther, iii, 282.) 

1189. L. fabricai (Cuv. & Val.) Kroyer. 

Light brown, clouded with darker. Upper jaw scarcely longer than 
tower. Vertical fins separate; pectorals large; ventrals very slender. 
Depth 14. °D. LXITI; A. 41; V.1I,3. Greenland. (Cuv. & Val.) 

(Blennius lumpenus Fabricius, Fauna Grénl, 151: Gunnellus fabricii Cuy. & Val. xi, 
431: Sticheus lumpenus Giinther, iii, 280.) 


420.—LEPTOBLENNIWS Gill. 


(Gill, Proc. Acad. Nat. Sci. Phila. 1860, 21: type Blennius serpentinus Storer.) 

Body greatly elongate, covered with small scales; head rather slen- 
der; teeth very small, in a single series in each jaw; none on the 
vomer or palatines. No lateral line; no cirri; gill-openings somewhat 
prolonged forwards, narrowly united to the isthmus. Dorsal fin very 
long, continuous, of spines only; ventrals well developed, of 1 spine 
and 2 or3 rays; pyloric coeca present. This genus is hardly worthy 
of separation from Lumpenus. (Asztds, Slender; Blennius.) 


a. Dorsal spines 60-65. (Centroblennius Gill.*) 


21190. L. mubiltus (Rich.) J. & G. 

Pale olive, marbled with darker. Upper jaw slightly longest; no 
teeth on vomer or palatines. Vertical fins not continuous; ventrals 
slender, one-third length of head; pectoral fin oyate, the middle rays 
longest. D. LXIII; A.43; V. 1,4. Wellington Sound. (Richardson.) 

(Lumpenus nubilus Rich. Last Arctic Voyage, Fish. 13, pl. 28: Stichwus nubilus Giin- 
ther, ili, 564: Centroblennius nubilus Gill, Proc. Acad. Nat. Sci. Phila. 1864, 209.) 
aa. Dorsal spines 70-80. (Leptoblennius Gill.) 


1i9l. L. serpenmtimws (Storer) Gill. 

Olive above, with lighter cloudings; pale below; dorsal fin brownish, 
with broad, oblique, white bands; pectorals pale. Head not large, its 
sides sparsely covered with small scales; eye as long as snout; max- 
illary reaching front of pupil; gill-openings extending forward below, 
for a distance less than length of snout; pectorals long, seven-eighths 





*Gill, Proc. Acad. Nat. Sci. Phila. 1860, 21: type Lumpenus nubilus Rich. 
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length of head; ventrals moderate, 23 in head. Head 9; depth 15. 
D. LXXV; A. 50; V.I, 3. L.12inches. Cape Cod to Greenland. 
} } ? 

(Blennius serpentinus Storer, Proc. Bost. Soc. Nat. Hist. iii, 30, 1848; Gill, Proc. Acad. 
Nat. Sci. Phila. 1864, 209.) 
£192. L. lampetreeformis (Walb.) J. & G. 

Yellowish, with numerous brown spots of different sizes; caudal 
banded. No teeth on vomer or palatines; maxillary reaching front of 
eye. Caudal free, acuminate; first three or four rays of dorsal short 
and almost free; pectoral convex, shorter than head; vent well for- 
ward. Head 9. D. LXXITI; A. 50; V.I, 3. (Collett.) Greenland to 

+ . ¢ 
Norway and Spitzbergen. 

(Blennius lampetraformis Walbaum, Artedi, Pise. 1792, 184: Clinus nebulosus Nilss. 
Skand. Faun. 1855, 195: Sticheus islandicus Giinther, iii, 281: Blennius gracilis Stuwitz. 
Nye Magaz. f. Naturv. i, 406, 1838: Clinus nebulosus Fries Vet. Akad. Handl. 1837, 
5d: Leptoblennius gracilis Gill, 1. ¢. 210: Lumpenus lampetreformis Collett, Norske Nord- 
havs Exp. 1880, 71.) 


421.—DELOLEPIES Bean. 


(Bean, Proc. U.S. Nat. Mus. 1882: type Delolepis virgatus Bean.) 

Body anguilliform, moderately compressed posteriorly, covered with 
small, imbricated, cycloid scales; vent nearly median; a small anal 
papilla; lateral line continuous, straight, nearly median, composed of 
open pores, without prominent tubes. Head oblong, subquadrangular, 
naked, the muciferous channels well developed, the vertex shallow- 
concave; snout short, obtuse; nostril single, tubular, close behind pre- 
maxillary; eyes small, high, separated by an interspace of moderate 
width, surrounded by a series of shallow pits; mouth wide, oblique, 
terminal, the lower jaw projecting beyond the upper; lips fleshy; pre- 
maxillaries slightly protractile, with 2 rows of small conical teeth; a 
few larger teeth at the symphysis; vomer and palatines with a few 
rather large teeth; fongue smooth, adherent; mandible with a few 
shallow pits, the series continued on the posterior border of preop- 
ercle; opercles unarmed. Gill-membranes attached to a narrow isth- 
mus; gill-rakers very short; pseudobranchiz present. Branchioste- 
gals 6. Pectorals short, placed low, their bases vertical; ventrals 
none; dorsal beginning above gill-opening, composed entirely of 
spines; anal with 2 spines and many split rays; dorsal and anal con- 
tinuous with the caudal, which is rather long and pointed. Intestine 
short, with a few pyloric ceca. (d7j40s, visible; Aéz:<, scale.) 

1193. D. virgatus Bean. 


Brownish yellow; a brown stripe along lateral line; another along 


op 
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back; a third along base of anal. Width of head equal to greatest 
depth of body; interorbital area equal to snout, or one-third length of 
mandible; maxillary reaching a little behind eye, its length 3 in dis- 
tance from snout to front of dorsal; eye 2 in snout, 11 in head. Be- 
ginning at a short distance behind origin of dorsal, small, oblong, 
cycloid scales, closely imbricated, cover a strip of the body along the 
lateral line; the scaled area gradually widens backward until, behind 
the vent, only a very narrow strip along bases of dorsal and anal is 
naked. Dorsal beginning over upper angle of gill-opening; first spine 
half as long as the seventy-first or longest; caudal 11 in length; pee- 
toral 3 in head. Head 6; depth10. D.LXXVI; A. II, 46; P. 13; 
ceca 6, L.30 inches. Coasts of British Columbia and Alaska. (Bean.) 
(Bean, Proc. U. 8. Nat. Mus. 1882 ) 
422.-CRYPTACANTHODES Storer. 
Wry-mouths. 


(Storer, Rept. Fish. Mass. 1839, 28: type Cryptacanthodes maculatus Storer. ) 

Body very long and slender, compressed, naked; lateral line obso- 
lete; head oblong, cuboid, with vertical cheeks; conspicuous mucifer- 
ous channels in mandible and preopercle; head flattish above, with 
deep rounded pits between and behind eyes; mouth large, very ob- 
lique; lower jaw very heavy, its tip projecting; premaxillary not pro- 
tractile; jaws with rather sharp, conical teeth; larger teeth on the 
vomer and palatines; most of the teeth in single series. Gill-mem- 
branes joined to the isthmus; the gill-openings prolonged forwards 
below; pyloric ceca 5. Dorsal fin long, composed entirely of spines, 
which are rather strong, but enveloped in the skin; dorsal and anal 
joined to the caudal; no ventral fins; pectorals short. Size rather 
large; one species known. (zpuztds, hidden; aza90dd7js>, spined.) 

Li94. C. maculatus Storer.—Wry-mouth; Ghost-fish. 

Light brownish, with several series of smallish dark spots, arranged 
in more or less regular rows, from the head to the base of the caudal; 
vertical fins closely spotted with darker; head above thickly speckled; 
body sometimes (‘inornatus”) entirely immaculate. Eyes small, placed 
high, not so wide as the interorbital space, which has 2 ridges and 3 
pits; orbital rim raised; 2 deep pits behind eye at the temples; a 
deeper pit on the top of head between them; a raised ridge con- 
tinued backward on each side of head behind orbital rim; maxillary 
extending to beyond eye; pseudobranchie small; pectorals short, 3 in 
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head, their tips reaching beyond front of dorsal; vent a little in front 
of middle of body. Head 65; depth 13. D. LX XIII; A. 50. North 
Atlantic, south to Cape Cod; not very common. 

(Storer, Rept. Fish. Mass. 1839, 28; Giinther, iii, 291: Cryptacanthodes inornatus Gill, 
Proc. Acad. Nat. Sci. Phila. 1863, 332, albino form.) 


423. -ANARREFICHAS Linneus. 
Wolf-fishes. 
(Artedi; Linnzeus, Syst. Nat.: type Anarrhichas lupus L.) 

Body moderately elongate, covered with rudimentary scales; head 
sealeless, without cirri, compressed, narrowed above, the profile strongly 
decurved; mouth wide, oblique; premaxillary not protractile; jaws with 
very strong conical canines anteriorly; lateral teeth of lower jaw either 
molar or with pointed tubercles; upper jaw without lateral teeth; 
vomer extremely thick afd solid, with 2 series of coarse molar teeth; 
palatines with 1 or 2 similar series. Gill-membranes broadly joined to 
the isthmus; no lateral line. Dorsal fin rather high, composed entirely 
of flexible spines, which are enveloped in the skin; anal fin lower; 
caudal fin developed, free from dorsal and anal; no ventral fins; pec- 
toral fins broad, placed low; air-bladder present; no pyloric coca. 
Northern seas. (Anarrhichas (or Scansor), an ancient name of A. lupus ; 
from avapé:zdopat, to climb or scramble up; the allusion not evident.) 


3195. A. lupus Linn.—/Volf-fish. 

Brownish; sides with numerous (9-12) very dark, transverse bars, 
which are continued on the dorsal fin, besides numerous dark spots 
and reticulations; fins dark; caudal tipped with reddish. Maxillary 
reaching beyond orbit; band of vomerine teeth extending much far- 
ther back than the short palatine band. Pectorals large, rounded, 
two-thirds length of head. Dorsal high, beginning over the gill-open- 
ing, its longest rays about half length of head. Head 6; depth 54. 
D. LXIL; A. 42. North Atlantic; rather common both in America 
and Europe. 

(Linneeus, Syst. Nat. i, 450, 1766: Giinther, iii, 208; Bean, Proc. U. 8. Nat. Mus. ii, 
1879, 217: Anarrhichas vomerinus Storer, Hist. Fish. Mass. 1867, 99, the American form. ) 
1196. A. minor Olafsen. 

Sides without vertical bars, but with many large, round, black spots. 
Vomerine teeth extending nearly or quite as far back as the palatines. 
(Bean.) North Atlantic. 


(Olafsen, Reise i Island, 1772, 592: Anarrhichas pantherinus Zouiew, Noy. Act. Pe- 
trop. 1781, 271; Bean, Proc. U. 8. Nat. Mus. ii, 217, 1879.) 
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L197. A. latifroms Steenstrup & Hallgrimsson. 

Brown, obscurely spotted with darker; the sides without dark bars. 
Head broad, the profile not strongly decurved; teeth much smaller; 
vomerine teeth not extending nearly as far back as the palatine series. 
Pectorals three-fifths length of head; dorsal fin not very high, begin- 
ning above the gill-opening, the longest sping less than half head; 
caudal 24 in head. Head 5; depth 4. D. LXVII; A. 45. (Collett.) 
North Atlantic. 

(Steenstrup & Hallgrimsson, Foérh. Skand. Naturf. 3 die Mote, 1842,647; Bean, Proce. 
U. S. Nat. Mus. ii, 218, 1879; Collett, Meddelsk. Norges Fiske, 1879, 46.) 
2A98. A. lepturus Bean. 

Dark brown, without bands or spots; belly pale, clouded with very 
dark brown. Head moderate; maxillary half as long as head; 4 large 
canines in the upper jaw and 5 in the lower, all of them strongly re- 
curved; behind the canines in each jaw are a few sharp, conical teeth, 
also recurved; palatine teeth in 2 series, 4 in the outer and 5 in the 
inner series, those in the outer series the longer; vomerine teeth in 2 
series, the vomerine patch beginning in advance of the palatine, and 
extending farther back than the latter; head and fins scaleless; median 
line of body, and all of tail with small, widely-separated scales. Head 
43; depth 5. D. LXXXI; A. 52. (Bean.) Alaska. 

(Bean, Proc. U. 8. Nat. Mus. ii, 212, 1879: ?? Anarrhichas orientalis Pallas, Zoogr. 
Ross.-Asiat. ili, 77, 1811.) 


424.—ANARRHEICHTHYS Ayres. 


(Ayres, Proc. Acad. Nat. Sci. i, 32, 1855: type Anarrhichthys ocellatus Ayres.) 

Body elongate, tapering backward into a very long and compressed 
tail, around which the dorsal and anal are confluent with the caudal. 
Seales rudimentary; no lateral line. Dorsal high, composed entirely 
of flexible spines; pectoral fins broad, placed low; no ventral fins. 
Head very large, compressed, the snout rather short; mouth large; 
jaws with very strong, conical canines anteriorly; vomer and palatines 
each with about 2 rows of coarse molars, the palatine band shutting 
against similar teeth on the sides of the lower jaw. Gill-membranes 
broadly united to the isthmus. No pyloric ceca. Large fishes of the 
North Pacific. (aapé:yes, Anarrhichas ; iz0ds, fish.) 

1199. A. ocellatus Ayres. 

Dark grayish or greenish, the body and dorsal fin everywhere cov- 

ered with round, ocellated black spots of various sizes, the light mark- 
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ings forming reticulations around the spots; head paler, with the retic- 
ulations in much finer pattern; anal pale-edged. Pectorals broad, more 
than half lengthof head. Longest spines of dorsal half length of head. 
Head 11; depth 15. . D. CCL; A. 233; P.19. lL. 5-8 feet. Pacific 
coast, from Monterey north to Puget Sound. Feeds largely on Ech- 
inoids. 

(Ayres, Proe. Cal. Acad. Nat. Sci. i, 31, 1855: Anarrhichthys felis Girard, U. S. Pac. 
R. R. Sury, Fish. 1858, 125: Anarrhichthys felis Giinther, iii, 211.) 


Famity CXV.—LYCODIDZ:.* 
(The Helpouts.) 


Body elongate, more or less eel-shaped, naked or covered with very 
small, imbedded, cycloid scales; head large; mouth large, with conical 
teeth in jaws, and sometimes on vomer and palatines; bones of head 
unarmed. Gill-membranes broadly wnited to the isthmus; pseudo- 
branchie present; gills 4, a slit behind the fourth. Dorsal and anal 
fins very long, of soft rays only, or the former with a few posterior 
spines; vertical fins confluent around the tail; pectorals small; ven- 
trals jugular, very small or wanting. Lateral line obsolete or nearly so. 
Gill-rakers small; pyloric ceca rudimentary; vent not near the head. 
Genera about 6; species 30. Bottom fishes, chiefly of the Arctic and 
Antarctic seas; some of them, and perhaps all, are viviparous. 

(Lycodide Giinther, iv, 319-326: genus Zoarces Giinther, iii, 295: Zoarchide Swain- 


son.) 


a. Dorsal fin low behind, some of its posterior rays short and spine-like; ventrals 
small. (Zoarcine. ) 
b. Scales present; teeth strong, conic, in jaws only-.............--.ZOARCES, 425. 
aa, Dorsal fin continuous. (Lycodine.) 
c. Ventral fins present. 


d. YVomer and palatines toothless; scales present....-....--- Lycopopsis, 426. 
dd. YVomer and palatines with teeth. 
AMPESIES PROSPL bss coin ciet Sorina socns, Joo oe eee oo eatceu ces LycopEs, 427. 
Ces PCHIOSIOUBOLEUG ve ciam ae meen <2 =< eo ces amen SepeeESD Cae LYCODALEPIS, 428, 
ec. Ventral fins wanting. 
Wag OUWSOOUAL MOM YASCALOLOSS oe «nies oles eeiae eckeme cme ne oe GYMNELIs, 429. 
Jf. Jaws unequal, the lower projecting ......-...-.....-. URONECTES, 430. 


*The six families following (Lycodide, Congrogadida, Fierasferide, Ophidiide, Gadida, 
Macruride) constitute the group or suborder of Anacanthini or Jugulares, distinguished 
from the other Acanthoplert by the long dorsal and anal fins, which are composed of 
soft raysonly. The ventral fins, if present, are jugular. The present family is called 
Zoarcide in the key, on pagé 79. 
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425.—ZOARCES Cuvier. 
Eelpouts. 


(Cuvier, Régne Anim. ed. 2, ii, 240, 1829: type Blennius viviparus L.) 

Body elongate, compressed, tapering posteriorly; head oblong, heavy, 
narrowed above, the profile decurved; mouth large; teeth strong, conic, 
bluntish, in 2 series in the front of each jaw, and 1 series on the sides; 
teeth in outer series larger; no teeth on vomer or palatines. Dorsal fin 
very long, low, some of its posterior rays much lower than the others, 
developed as sharp spines; pectoral fins broad; ventrals jugular, of 3 
or 4 soft rays. Scales small, not imbricated, imbedded in the skin. 
Size large. ({@apzjs, Viviparous.) 


a. Numbers of fin rays and vertebre increased. (Macrozoarces Gill.) 


1200. Z. anguillaris (Peck) Storer.—Lelpout; Mutton-fish; Mother of Eels. 

Reddish brown, mottled with olive, the scales paler than the skin 
about them; dorsal fin marked with darker; a dark streak from eye 
across cheeks and opercles; lower jaw included; maxillary reaching be- 
yond orbit; pectoral long, about two-thirds length of head; ventrals 
one-fifth heed; highest ray of dorsal about equal to snout; the poste- 
rior spines about one-third length of eye; first ray of dorsal above pre- 
opercle. Head 6; depth 7. D. 95, XVIII, 17; A. 105. LL. 20 inches. 
Delaware to Labrador; rather common northward. Two forms, per- 
haps distinct species (anguillaris, ciliatus) occur, distinguished by the 
size of the jaws. , 

(Blennius anguillaris Peck, Mem. Amer. Acad. Sci. ii, 46; Storer, Fish. Mass. 263; 
Giinther, iii, 296: Enehelyopus anguillaris Gill, Proc. Acad. Nat. Sci. Phila. 1863, 258: 


Zoarces iene and Z. fimbriatus Cuv. & Val. xi, 466, 468: Blennius ciliatus Mitch. 
Trans. Lit. & Phil. Soc. N. Y. i, 375, 1815, the taepemocrhed form. ) 


426.—LYCODOPSIS Collett. 
(Leurynnis Lockington. ) 


(Collett, Proc. Zobl. Soc. London, 1879, 381: type Lycodes pacificus Collett.) 

Body elongate, eel-shaped, covered with small, smooth, imbedded 
scales. Head large; snout broad and long; interorbital space very 
narrow; mouth large, horizontal; teeth conical, those of the upper jaw 
in a single row; those of the lower in a band in front, the inner series 
enlarged, larger than the upper teeth; no teeth on vomer or pala- 
tines. Ventral fins very small; vertical fins continuous, without spines. 
(A0z@dyn¢, Lycodes; yc, appearance. 
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1201. L. pacificus Collett. 

Light-reddish olive, becoming lighter below; vertical fins margined 
with black; the seales paler than skin, forming light spots; pectorals 
dusky. Head comparatively short; orbital region not constricted, nor 
cheeks tumid; mouth comparatively small, the maxillary reaching cen- 
ter of pupil; head, nape, and axil of pectoral naked. Dorsal and anal 
fins enveloped in thick skin, which is covered with imbedded scales like 
those on the body; pectoral half the length of head; ventrals half 
length of orbit; mandible half length of head; distance from snout to 
base of dorsal, 43 in length. Head 53; depth 84. D.100; A. 85. L. 
12 inches. San Francisco to Puget Sound; rather common in deep 
water; the original type said to be from Japan. 

(Lycodes pacificus Collett, Proce. Zool. Soc. London, 1879, 381.) 


¢ 
1202. L. paucidems (Lockington) Gill. 

Very similar to L. pacificus, but larger, with larger head and mouth; 
snout very broad; orbital region constricted; cheeks tumid; maxillary 
extending about to posterior edge of orbit. Pectoral two-fifths length 
of head; ventrals half orbit; mandible three-fifths length of head; dis- 
tance from snout to base of dorsal, 33 in length. Head 43; depth 10. 
Off San Francisco in deep water; possibly a variety or state of the pre- 
ceding, corresponding to the ‘ variety” ciliatus of Zoarces anguillaris. 

(Leurynnis paucidens Lockington, Proc. U. 8S. Nat. Mus. 1879, 326; Gill, Proc. U.S. 


Nat. Mus. 1880, 248.) 


427.—LYCODES Reinkardt. 


(Reinhardt, Kongl. Danske Vidensk. Selsk. Naturv. vii, 153, 1838: type Lycodes vahli 
Reinh. ) 

Body elongate, more or less eel-shaped, tapering behind. Head ob- 
long; mouth nearly horizontal; lower jaw included; conical teeth on 
jaws, vomer, and palatines, those on jaws and palatines mostly in a sin- 
gle series. Dorsal fin beginning behind bases of pectorals, without 
spines; pectorals moderate, inserted rather high; ventral fins small, 
of 3 or4 rays. Scales small and imbedded, present on part or all of 
the body, the scaly area more extensive in the adult than in the young. 
No air-bladder nor pyloric eeca. Species numerous, chiefly of the 


Northern seas,  (20z@0>, wolfish.) 
a. Body elongate, its depth 12-24 times in length. 


1203. LL. paxilltus Goode and Bean. 
Color probably light brown. Body very elongate; head broad, flat 
Bull. Nat. Mus. No. 16 50 
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above, the profile abruptly decurved; upper jaw extending far beyond 
the lower; cheeks very full and protuberant; teeth of both jaws in a 
single series except at the symphysis; afew teeth clustered at the head 
of the vomer; palatines with a single series ; teeth very stout, recurved 
and sharply pointed ; seales covering the entire body and extending on 
the bases of the vertical fins; head and pectoral fins scaleless ; dorsal fin 
inserted at less than one-fourth the entire length from the snout. Head 
7; depth 17. D.116; A. 100. (Goode & Bean.) Le Have Banks. 
(Goode & Bean, Proc. U. 8. Nat. Mus. 1879, 44.) 


1204. L. verriili Goode & Bean. 

Light grayish brown above; below, pearly white; sides with irregular 
brown patches bisected by the lateral line; abdominal region livid blue; 
a spot of brown on the tip of tail. Body very elongate. Head much 
depressed ; maxillary nearly reaching posterior margin of orbit; upper 
jaw much the longer; profile very convex, snout obtusely rounded 
above. Head 53; depth about 13. D. 92; A. 88. (Goode & Bean.) 
Coast of Massachusetts and northward, in deep water. 


(Goode and Bean, Amer. Journ. Sci. Arts, xiv, 1878, 474.) 
aa. Body moderately elongate, its depth 6-10 times in the length. 


£2205. L. valaii Reinhardt. 

Brownish yellow, with 6 blackish cross-bands extending on the dor- 
sal fin and confluent on the belly ; the first cross-band on and below the 
anterior dorsal-rays, the second above the vent; adults nearly uniform 
blackish. Head nearly twice as long as high; snout long, the maxil- 
lary reaching to opposite middle of eye; distance of vent from ventrals 
nearly equal to length of head; ventral fins less than one-fourth as long 
as pectorals; vertical fins scaly; body wholly scaly. Head 43; depth 
& D.116; A.93; V.4; vert. 25487. North Atlantic. (Guinther.) 


(Reinhardt, Dansk. Vidensk. Selsk. Afhandl. vii, 153, 1838; Giinther, iv, 319; Gill, 
Proc. Acad. Nat. Sci. Phila. 1863, 260.) 


1206. L. esmarki Collett. 

Brownish black, with a whitish-yellow patch on the nape, and 5-8 
transverse bands of the same color across the dorsal and posteriorly 
across the anal, these bands becoming broken into annular spots, with 
age. Body behind front of dorsal scaled; vertical fins scaly; nape 
scaly; snout obtuse; maxillary not more than half head; lateral line 
indistinet, divided; pectorals 8 in length. Head 45; depth 8. D. 110; 
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A. 95; P. 22; V.4. Nova Scotia to Finmark and Spitzbergen. (Col- 
lett.) 

(Collett, Norges Fiske 1874, 95; Collett, Norske Nord-Havs Exp. 1880, 84: Lycodes 
vahli Goode & Bean, Proc. U. 8. Nat. Mus. 1879, 209, not of Reinh.) 

8207. L. reticuiatus Reinh. 

Brownish, with reticulated black lines on the head and body; those 
on the body disposed in 5 groups or cross-bands, the three anterior 
of which emit 1 or 2 vertical streaks on the dorsal fin; dorsal dark- 
edged. Body entirely scaly; vertical fins naked. Head twice as long 
as high; snout long; maxillary extending to behind middle of eye; 
distance from vent to ventrals more than length of head. Head 4; 
depth about 8. D. 94; A. 75; V.4; ceca 2. L.14 inches. Green- 
and, south to the Grand Banks. 

(Reinhardt, 1. c. 167; Giinther, iv, 320; Gill, 1. c. 260; Collett, 1. ¢. 84: Lycodes rossi 
Malmegr. 1864: Lycodes gracilis Sars, Christ. Vid. Selsk. Forh. 1866: Lycodes perspicillum 
Kréyer, Dansk. Vidensk. Selsk. Afhandl. 1845, 233: Lycodes perspicillum Giinther, iv, 
320: Lycodes perspicillum Gill, Proc. Acad. Nat. Sci. Phila. 1863, 260.) 

1208. L. seminudas Reinh. 

Color uniform pale grayish brown, without spots or bands. Body 
naked in front of vent, scaly behind; fins naked. Head large. Dis- 
tance of ventrals from vent somewhat more than length of head. 
Head 34; depth 7. D).91; A. 74; P. 21; coeca 2. Greenland to Spitz- 
bergen. (Collett.) 


(Reinhardt, Kong. Dansk. Selsk. etc. 1838, 223; Giinther, iv, 320; Gill, 1. ¢. 260; 
Coilett, 1. ¢. 113.) s 


1209. L. mebulosus Kroyer. : 

Brown, with small, frint, yellow, transverse bands across the back 
Body naked anteriorly; the posterior part of dcrsal fin scaly; the anal 
naked or nearly so. D. 87; A.68; P.19; V.3. Greenland. (Kroyer.) 
«An imperfectly-described species, unknown to recent writers. 

(Kroyer, 1. c. 1844, 140; Gill, 1. ¢. 260.) 
1210. L. coccimeus Bean. 

Brown, red below; pectorals reddish brown above, carmine below: 
9 bluish-white bands on the dorsal; a few whitish blotches on sides 
and on head; anal brownish red; head white below; a whitish bloteh 
as large as eye at upper angle of gill-opening. Posterior two-thirds of 
tail covered with separated scales; rest of body, head, and fins, scale- 
less; lateral line visible only on scaly part of body, consisting of a few 
faint, short, linear scratches. Pectoral twice as long as premaxillary, 
falling short of the vent by its own length; dorsal beginning over 
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anterior half of pectoral; anal under twenty-first dorsal ray; tail stout. 
Head 4; depth 74; B. 6. D. 87 (with half of caudal); A. 87 (with half 
of caudal); P.18; V.3. L. 20 inches. Big Diomede Island, Bering’s 
Strait. (Bean.) 

(Bean, Proc. U. S. Nat. Mus. iv, 144, 1881.) 


428.—-LYCODALEPES Bleeker. 


(Bleeker, Verl. Akad. Amst. ed. 2, vili, 369: type Lycodes mucosus Rich.) 
This genus differs from Lycodes in the total absence of scales. 
(Auz00y5, Lycodes ; akexes, without scales.) 


128k. L. maucosms (Rich.) Bleeker. 

Blackish, with irregular white markings in the form of 5 narrow bars 
across the back; lower parts of head and trunk whitish. Body robust; 
head very large; snout long, its length 3 in head; mouth large, the 
maxillary extending to beyond eye; distance from vent to ventrals 
more than length of head; eye very small, 11 in head. Ventrals very 
small; pectorals large and broad. Head 34; depth 8. - D. $05 A. 70; 
V.3; vert. 264 66; ceca 2. L.18 inches. Arctic seas. 

(Lycodes mucosus Rich. Last Arctic Voyage, 362: Lycodes mucosus Giinther, iv, 320: 
Lycodes mucosus Bean, Bull. U. S. Nat. Mus. xv, 112, 1879.) 

1242. L. turmera (Bean) J. & G. 

Light brown, grayish below; a cream-colored band on anal; a cres- 
centic band of cream-color crosses the nape, and continues behind the 
pectora!s; 10 bands of cream-color, bordered with brown, from the tips 
of the dorsal rays to the lower half of body, becoming wider, and 
broken below the middle; caudal tipped with pale. Head depressed; 
maxillary reaching to opposite posterior margin of eye; distance from 
ventrals to vent less than length of head. Head 44; depth 8. D. 80; 
A. 67; P. 18; V.3. Saint Michael’s, Alaska. (Bean.) 

(Lycodes turnert Bean, Proc. U. 8S. Nat. Mus. 1878, 463.) 

1218. L. polaris (Sabine) J. & G. 

“Without any scales; length of the pectoral exceeding twice its 
breadth, having 15 rays. Yellowish, lighter on the belly, with 11 large 
saddle-like markings across the back, the middle of these markings 
being much lighter than their edges; the whole back and the sides 
marbled.” (Giinther.) Coast of North Georgia. An imperfectly de- 
scribed species, unknown to late writers. 


(Blennius polaris Sabine, Parry’s Journ. Voy. 1819-20, Suppl. 212: Lycodes polaris 
Giinther, 1v, 321.) 


115. LYCODIDZ—URONECTES. “89 


429.—GYMNELIS Reinhardt. 
(Reinhardt, Dansk. Vidensk. Selsk. Afhandl. vii, 131, 1838: type Ophidium viride Fa- 
bricius. ) 

Body elongate, naked (see G. stigma). Vertical fins without spines; 
ventral fins none. Small conical teeth on the jaws, vomer and pala- 
tines. Gill-openings very narrow. No air-bladder; pyloric coeca none; 
no anal papilla. Size small. Arctic seas. (yopzvos, naked; evzedus, eel.) 


1244. G. viridis (Fabr.) Reinh. 

Brownish, sometimes uniform, but generally with dark roundish 
transverse markings ; 1 to 4 round black spots on anterior part of 
dorsal fin; anal sometimes black-edged; lower part of head with 
sharply-defined whitish markings. Snout subconical, longer than the 
eye; jaws equal; mouth oblique; maxillary reaching beyond eye; teeth 
rather small, conical, in a single series on each side, forming a patch 
anteriorly ; distance from snout to vent 24 times length of head. Pec- 
toral rounded, inserted low, its length less than half that of head. 
Dorsal commencing over posterior third of pectorals. Head about 63; 
depth about 13. Eye 7 in head. D. 100; A. 80. Arctic seas, Alaska 
to Nova Scotia; abundant. 

(Ophidium viride Fabr. Faun. Green]. 141, 1780; Giinther, iv, 323; Collett, 1. ¢. 128: 
Gymnelis pictus Giinther, iv, 324, 1862.) 

1215. G.? stigma (Bennett.) Gthr. 

Scales present, very small; no trace of ventrals. Dilute brown, with 
irregular transverse series of brown spots, besides obscure cross-bands 
(‘void swathes”); a large, round, purplish spot near the origin of the 
dorsal. Vertical fins united into a transparent ridge; pectoral rather 
large. Snout obtuse; chin with a large gibbosity; teeth small. Depth 
about 8. L.5inches. Kotzebue Sound. (Lay.) Probably the type of 
a distinct genus. 

( Ophidium stigma Lay & Bennett, Zod]. Beechey’s Voy. 67; Giinther, iv, 325.) 

430.—_URONECTES Giinther. 
(Giinther, Cat. Fish. Brit. Mus. iv, 325, 1852: type Ophidium parrii Ross. ) 

Body ensiform, compressed; tail long and tapering; ventrals none; 
vent not far distant from the head; numerous minute teeth in jaws and 
on palate; lower jaw the longer; no barbel; scales and gill-openings 
unknown. (évpd, tail; »yz7_5, Swimmer.) 

1286. U. parrii (Ross) Gthr. 

Color uniform. Head very obtuse, its length, depth, amd breadth 

equal; head broader than the body, flattened and grooved between the 
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eyes, which are lateral and rather large; greatest depth of body some- 
what more than length of head; neck much arched. Dorsal inserted 
just behind head; pectoral extending beyond vent. Head 4. D. 50; A. 
45; P. 37. Baffin’s Bay. (Giinther.) 

(Ophidium parrii Ross, Parry’s Third Voyage, App. 109; Giinther, iv, 326.) 


Faminty CX VI.—CONGROGADID &. 


Body elongate, compressed, eel-shaped, naked or covered with small 
scales. Mouth moderate, horizontal, the lower jaw the longer; teeth in 
a single series in the jaws and sometimes on vomer and palatines also ; 
no barbels. Branchiostegals 4 to 7; gills 4, a slit behind the fourth ; 
pseudobranchiz present. Gill-membranes more or less connected, free 
from the isthmus. Dorsal fin long and low, of slender rays imbedded 
in the skin; anal similar to dorsal, both connected to the caudal fin; 
tail diphycerecal. Pectoral fins small; ventral fins wanting. Vent re- 
mote from the head, without papilla.. Air-bladder none; pyloric coeca 
none. Small fishes, chiefly of the East Indies. Genera 3; Species 4. 

(Ophidiida, group Congrogadina Giinther, iv, 388, 389.) 


a. Canines present; dorsal beginning near the middle of the body. ..SCYTALINA, 431. 


431.—SCVYTALEINA Jordan & Gilbert. 


(Jor. & Gilb. Proc. U. S. Nat. Mus. 1880, 266: type Scylalina cerdale J. & G.) 

Body very long and slender, covered with small scales. Head de- 
pressed, shaped like the head of a snake, with tumid cheeks and a dis- 
tinet neck, Eyes small, superior. Mouth rather large, the lower jaw 
slightly projecting. Teeth conic, in single series on jaws, vomer, and 
palatines. Each jaw with two canines in front. No lateral line; pseu- 
dobranchie small, Gill-rakers almost obsolete. Dorsal fin very low, 
its first ray near the middle of the body. Anal fin similar to dorsal, 
nearly as long. Tail diphycercal, the caudal well developed. (Diminu- 
tive of Scytale, from azvzaiy, & Viper.) 

L2i7. S. cerdale J. &G. 

Flesh-colored, with much mottling of purplish in fine pattern; belly 
nearly plain; caudal reddish-edged. Head broader than body; snout 
depressed, rounded at tip; cheeks very long; opercle short; interor- 
bital space rather broad, concave posteriorly; eyes small, anterior and 
superior; upper lip separated by a crease from the skin of the fore- 
head; lower jaw projecting; edge of lower lip with pores, and small 
dermal flaps and fringes; maxillary extending a little beyond eye; 
nostrils with small flaps. Lower jaw with a series of close-set, even, 


117. FIERASFERKIDZ—FIERASFER. Col 


conical teeth, besides two divergent canines in front; upper jaw with 
similar teeth in several series in front, the canines smaller and closer 
together. Pectorals little longer than eye; insertion of dorsal slightly 
in front of anal, a little in front of middle of body; rays of vertical fins 
low and weak, those of caudal most developed; vent close in front of 
anal, which is similar to dorsal. Head 8; depth 14. D.41; A.36.  L. 
Ginches. Straits of Fuca; burrowing among rocks near low tide-mark. 
(Jordan & Gilbert, Proc. U. 8. Nat. Mus. iii, 1830, 266.) 


Famity CX VII.—FIERASFERID AS. 


Body very elongate, compressed, tapering into a long and slender 
tail. Noscales. Teeth cardiform on jaws, vomer, and palatines; canine 
teeth often present; no barbels; lower jaw included; vent at the throat; 
gill-membranes more or less united, free from the isthmus; no pseudo- 
branchive; no pyloric cceca; vertical fins very low, confluent, without 
spines; no ventral fins; pectoral fins present or absent. Small fishes 
of the tropical seas, parasitic in shells.of mollusks, in Echinoderms, ete. 
Genera 3; species 12. 

(Ophidiide, group Fierasferina Giinther, iv, 381-384. ) 


a. Pectoral fins present; caudal fin obsolete.............--.-.-...-- FIERASFER, 432. 


432.—FIERASFER Cuvier. 
(Cuvier, Réegne Anim. ii, 1817: type Fierasfer imberbis Cuy. = Gymnotus acus Briinnich. ) 
No distinet caudal fin; pectoral fins developed. (Fierasfer, the 
ancient name, from ¢zepds, sleek and shining.) 


1218. F. dubawus* Putnam. 

Color, in spirits, uniform light brown, with a short silvery band along 
the sides of the abdomen, made by confluent spots. Maxillary extend- 
ing slightly beyond orbit; lower teeth larger than the upper, except 2-4 
front teeth of upper jaw, which are about equal to lower teeth; vomer 
with 3-6 teeth, 2 or 3 of these canine-like. Pectoral half head; vent 
under base of pectoral. Dorsal fin low, but distinct; anal much more 
developed than dorsal; its longest rays about in the middle of the fish. 
Air- bladder long, slightly constricted behind. Gill-membranes not cov- 
ering isthmus. Head 74; depthof head 15. (Putnam.) Florida Keys 
to Cuba and Panama. 


(Carapus ? afinis Poey, Syn. Pise. Cub, 1868, 402, not of F. afinis Giinther; Putnam, 
Prac. Bost. Soc, Nat. Hist. 1374, 344.) 


*To the Museum of Comparative Zoélogy is ‘‘ one valve of a pearl oyster, in which 
a specimen of Fierasfer -dubius is beautifully inclosed in a pearly covering, deposited 
on it by the oyster.” (Putnam.) 
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Famity CX VIII.—OPHIDIID. 
(The Ophidioids.) 


Body elongate, compressed, more or less eel-shaped, naked or covered 
with very small scales, which are not imbricated, but placed in oblique 
series at right angles with each other; head large; lower jaw included; 
both jaws, and usually vomer and palatines also, with villiform or car- 
diform teeth; premaxillaries protractile; gill-openings very wide, the 
gill-membranes separate, anteriorly narrowly joined to the isthmus be- 
hind the ventrals; pseudobranchie small or obsolete. Gills 4, a slit 
behind the fourth; vent more or less posterior. Vertical fins low, 
without spines, confluent around the tail; tail isocercal; ventral fins at 
the throat, each developed as a long, forked barbel. Air-bladder and 
pyloric coeca present. Genera 3, species about 12. Carnivorous fishes, 
found in most warm seas. 

(Ophidiide, group Ophidiina Giinther, iv, 376-380. ) 


a. Body scaly. 
b. Palatines with a band of villiform teeth only ...-....----..----- OPHIDIUM, 433. 


433.—_OPHIDIUM Linnezus. 


(Ophidion Artedi; Linneus Syst. Nat.: type Ophidion barbatum L.) 

Body moderately elongate, compressed; scales small, not imbricated, 
but arranged in short oblique series, placed at right angles with each 
other, much as in Anguilla. Head naked, or somewhat scaly; teeth 
villiform, those of the outer series more or less enlarged; teeth on 
vomer and palatines bluntish, some of them enlarged. Vent well be- 
hind pectorals. (Ophidiwm, an ancient name, from cgédov, a smail 
snake.) 


a. Outer teeth of jaws fixed. (Ophidium.) 


1219. 0. marginatum Dek. 


Color nearly plain brownish; dorsal and anal fins margined with 
black. Maxillary reaching posterior margin of orbit; air-bladder short 
and broad, with a foramen on the under side; outer ray of ventrals 
about equalling length of head; inner ray half length of outer. Gill- 
rakers 4. Head 64; depth 74. Atlantic coast of North America from 
New York southward. 

(Dekay, N. Y. Fauna, Fish. 1842, 315; Putnam, Bost. Soc. Nat. Hist. 1874, 342.) 


CO 
Co 


118. OPHIDIIDA—OPHIDIUM. 7 


1220. O. josephi Grd. 

Pale olive, sprinkled all over with brownish specks; belly and sides 
ot head piain; vertical fins edged with black. Eye moderate, 4 in head; 
maxillary extending to opposite its posterior margin; origin of dorsal 
at some distance behind base of pectorals. Body shorter and pectorals 
more elongate than in 0. taylori. Head 6. Saint Joseph’s Island, Texas. 
(Girard.) 

(Ophidion josephi Girard, U. 8. Mex. Bound. Surv. Ichth, 1859, 29.) 

1221. 0. holbrooki Putnam. 

‘‘ Inner barbel nearly two-thirds length of the outer; outer barbel equal 
to the distance from the center of the eye to the point of the operculum ; 
maxillary reaching to the posterior border of the eye. Length of the 
eye equal to the distance from its posterior margin to the ridge of the 
preoperculum. Head one-sixth of the total length of the fish. Dorsal 
and anal with a black margin. Gill-rakers 4. Air-bladder long, pointed, 
without a foramen.” L.6 inches. Key West, Florida. (Putnam.) 

(Putnam, Proc. Bost. Soc. Nat. Hist. 1874, 342.) 


1222. 0. taylori Girard. 

Light olive; head and upper parts covered with conspicuous round 
dark, olive-brown spots; chin dusky; vertical fins edged with black. 
Head large, little compressed, naked; top of head with conspicuous 
mucous pores. Dorsal fin beginning over the pectorals; outer ray of 
ventrals little more than half length of head; inner about one-third. 
Air-bladder ovate, not contracted; seven gill-rakers below the angle of 
the arch; pseudobranchiz developed. No spine on the end of the 
snout. Outer teeth in both jaws considerably enlarged, the upper 
largest. Head 6; depth 8 L. 12 inches. Coast of California; not 
rare. 

(Girard, U. S. Pac. R. R. Surv. Fish. 1859, 138.) . 


aa. Outer teeth in jaws movable; head scaly above. (Leptophidium* Gill.) 


1223. O. profumdorunm (Gill) J. & G. 

Light rufous; vertical fins margined with black. Body very slender; 
scales regularly arranged in quincunx order; scales on head extending 
to forehead, opercles, and cheeks; snout high, projecting, armed with a 
concealed spinous hook; teeth villiform, separated by an interval from 
an outer row of longer, slender, movable teeth; eye longer than snout, 
34+ in head; lateral line obsolete behind; vent toward end of first third 

*Gill, Proc. Acad, Nat. Sci. Phila. 1853, 210: type Leptophidium profundorum Gill. 
(Aexros, slender; dgidi10v, Ophidium.) 
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of length; ventral fins short. Head 6; depth 10. Gulf Stream, off the 
coast of Florida. ( Gill.) 
(Leptophidium profundorum Gill, Proc. Acad. Nat. Sci. Phila. 1863, 211.) 


: Famity CXX.—GADID A.* 
(The Cod-fishes.) 


Body elongate, more or less compressed behind; tail usually isocer- 
cal (diphycercal in Dinematichthys); scales cycloid, small, sometimes 
wanting. Gill-openings very wide; gill-membranes separated or some- 
what united, commonly free from the isthmus; no spines, the fin-rays 
all articulated. Dorsal fin extending almost the length of the back, 
forming one, two, or three fins; anal fin long, single or divided; caudal 
fin distinct, or confluent with the dorsal and anal; ventral fins jugular, 
but attached to the pubic bone, each of one to eight branched rays. 
Gills 4, a slit behind the fourth. No pseudobranchie. Edge of pre- 
opercle usually covered by skin of. head. Pyloric caeca usually numer- 
ous, but sometimes few or none. Air-bladder generally well developed. 
Genera 35, species about 90; an important family, many of its members 
being highly valued as food. They inhabit chiefly the northern seas; 
one genus (Lota) being confined to the fresh waters. Two genera (Sty- 
gicola, Lucifuga) are blind and inhabit the cave streams of Cuba. 


(Gadide Giinther, iv, 326-369; Ophidiide, group Brotulina, iv, 371-376.) 


a. Body sealy. 

b. Vertical fins united or approximated; pyloric ceca two; no barbel. (Brotulina.) 
G. Wiertical fing umitedeons see aon ee ie see ae er sineieaeise ects BYTUITES, 434. 
cc. Vertical fins separate; tail diphycercal ..-.-.--.,..----. DINEMATICHTHYS, 435. 

bb. Vertical fins well separated; pyloric ceca mostly numerous; tail isocercal. 

d. Frontal bone single, normal. (Gadina.) 
e, Anterior dorsal composed of a band of fringes preceded by a slender ray ; 
barbels 3 to 5. Q 
_ f. Ventral rays 3 to 5; anal fin entire... --..--------------+---- Onos, 436. 
ee. Anterior dorsal composed of distinct rays. 
g. Chin with a barbel. 
h. Dorsal fins two; anal fin one. 
i. Ventral fins narrow, filamentous, each composed of two or three 
slend@erhraysless sere oe ee eee eine ere seen PHYCIS, 437. 
ii. Ventrals broader, each of about six rays. 
j. Tail attenuate; anal fin notched ; mouth inferior; deep-sea fishes. 
HALOPORPHYRUS, 438. 
jj. Tail normal; anal fin entire; mouth terminal. 


k. Vomer toothless; teeth villiform.......--- PHYSICULUS, 499, 
kk. Vomer with teeth. 
1. Vomer and mandible with canines. .....--.---- Motva, 440. 
ll. Vomer and mandible without canines--.-.--.----- Lora, 441. 





*Including family 119, Brotulide, in the key to the families, page 79. 


129. GADIDZ—DINEMATICHTHYS. 19D 


hh. Dorsal fin single; anal fin single; ventrals well developed. 
Brosmivs, 442. 


hhh. Dorsal fins threes analifins two---------.-----.----- Gabus, 443. 
gg. Chin without barbel; lower jaw projecting; scales large; dorsals two; 
AN VOUS as cep eee esa tate wn = - HYPSICOMETES, 444. 


dd. Frontal bone divided; top of head with a triangular excavated area; no 
barbel. (Merluciine.) 

p. Lower jaw projecting; dorsals two; anal one; anal and 

second dorsal deeply emarginate....-.-. - MERLUCIUS, 445. 

aa. Body naked; mouth very large: abdomen greatly dilatable; teeth very unequal; 

jaws with very long, depressible canines. (Chiasmodon- 

LUE) act oe ofa oialeelaal= cijntasee et oe Oee CHIASMODON, 446, 


434.—BYTHEIPTES Reinhardt. 


(Reinhardt, Dansk Vidensk. Selsk. Afhandl. vii, 178, 1833; type Bythites fuscus Reinh. ) 
Body elongate, covered with minute scales. Head large, thick; 
mouth large; jaws equal; no barbel; bands of teeth in the jaws 
and on vomer and palatines. Branchiostegals eight; gill-membranes 
united, free from the isthmus; eye moderate. Lateral line interrupted. 
Vertical fins united; ventral fins reduced to simple filaments, each com- 
posed of two rays closely united. Air-bladder large; two pyloric ewea. 
A thick, conical, anal papilla (in the male). Greenland. (/50/rqs, an 
animal of the depths, from #50c0s, the deep.) 
1224. B. fuseus Reinh. 

Uniform dark-brown. Head with minute cirri; snout obtuse; maxil- 
lary extending to below eye; vertical fins enveloped in thick skin; ven- 
trals two-thirds as long as head. Depth less than length of head. 
Greenland. (Giinther.) 


Reinhardt, 1. c. 179; Giinther iv, 375. 
’ ’ 3 ’ 


435.—_DINEMATICHTHYS Bleeker. 
(Brosmophycis Gill: Halias Ayres.) 


(Bleeker, Batoé, 318; type Dinematichthys ilyocateoides Bleeker.) 

Body moderately elongate, covered with minute imbedded seaies; 
lateral line inconspicuous; head moderate, conical; opercle with a 
spine posteriorly; preopercle unarmed, usually with a large mucous 
pore at its angle; no barbels; jaws subequal; teeth in the jaws eardi- 
form, in bands anteriorly; vomer and palatines with similar teeth; 
gill-membranes little connected. Dorsal fin low, continuous, its last 
rays contiguous to the caudal, but nearly or quite free from it; anal 
fin even, Similar to dorsal, but shorter; rays of vertical fins slender, 
much branched; ventrals reduced each to a filament formed of two rays 
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closely joined; caudal short and slender; tail diphycereal, truncate at 
base of caudal; anal papilla large (in ¢); stomach large, with two short 
pyloric coeca. (dts, two; v7va, thread; ¢70dc, fish.) 


a. Head neagly or quite scaleless. (Halias* Ayres.) 


1225. D. margimatus (Ayres) Gthr. 

Reddish brown; fins broadly edged with bright rose red. Head with 
traces of very rudimentary scales sunken in the skin; eye well forward, 13 
in snout, 7 or Sin head; maxillary reaching beyond eye a little less than 
half length of head; teeth of jaws subequal, in broad bands; palatine 
teeth in a short band, shorter than eye. Fin-rays slender, imbedded 
in skin; pectorals moderate, a little more than half length of head; 
ventrals half length of head; nape nearer origin of dorsal than tip of 
snout; vent slightly behind middle of body; caudal as long as eye and 
snout; a conspicuous pore above tip of maxillary; two pores at chin; 
anal papilla without horny appendages; lower lip with a fringe of 
minute cirri. Head 44 in length; depth about 6. D. about 80; A. 
about 65. Coast of California, rather rare; in deep water. 


(Brosmius marginatus Ayres, Proc. Cal. Acad. Nat. Sci. i, 18, 1854: Halias margi- 
natus Ayres, Proc. Cal. Acad. Nat. Sci. 1860, 52; Giinther, iv, 375: Brosmophycis mar- 
ginatus Gill, Proce. Acad. Nat. Sci. Phila. 1861, 168; 1263, 253.) 


436.—ONOS}{ Ayres. 
Rocklings. 


(Motella Cevier: Molvella Kaup: Rhinonemus Gill: Ciliata Couch and Couchia Thomp- 
son, young forms. ) 


(Risso, Hist. Nat. d’Eur. Merid. iii, 214, 1826: type Onos mustella Risso— Gadus tricir- 
ratus Bl. & Schn.) 

Body rather elongate, covered with very small scales; head more or 
less depressed; lower jaw included; chin with a barbel; snout with two 
to four barbels, one on each anterior nostril; teeth in bands on jaws and 
vomer; none on palatines; some of the teeth in upper jaw sometimes 
enlarged or canine-like; dorsal fins two, the anterior composed of small 
fringe-like rays concealed in a groove, in front of these a single long 
ray; second dorsal long; anal similar; caudal fin rounded or lanceo- 


* Ayres, Proc. Cal. Acad. Nat. Sci. ii, 52, 1860: type Brosmius marginatus Ayres. 
(ads, the sea.) 

+We do not adopt the earlier name Gaidropsarus of Rafinesque, because we find 
little evidence that the rough figure of Rondelet, on which Gaidropsarus mustellaris 
Rafinesque was founded, was intended for a species of Onos rather than of Phycis. . 
Enchelyopus Bloch & Schneider is a heterogeneous group, including species of Gadus, 
ot which genus it may be considered a synonym. 





120. GADIDA—ONOS. C97 


late; tail isocercal; ventral fins of 5 to 7 rays. Small fishes of the 

northern seas; the species differing considerably among themselves. 

(Onos, an ancient name of certain Gadoid fishes; from 60>, an ass.) 

a. Barbels four; head anteriorly high and compressed; no large canines. (Fhinone- 
mus Gill.) 

1226. O. cimabrius (L.) Goode & Bean.—lour-bearded Rockling. 

Brownish, posterior part of dorsal and anal, and lower margin of cau- 
dal abruptly black; inside of mouth black. Head oblong, compressed, 
the snout high, its anterior profile blunt; mouth large, inferior; a barbel 
at chin, one at end of snout, and one on each anterior nostril; maxillary 
reaching much beyond eye; teeth in narrow bands, some of them con- 
siderably enlarged; lateral line stitch-like, developed at intervals. 
First (free) ray of dorsal as long as head; ventrals about half length 
of head; caudal somewhat acute. Head 5; depth 6. D. 50; A. 43; 
V.5. UL. 12 inehes. North Atlantic, on both coasts. 


(Gadus cimbrius Linneus, Syst. Nat.: Motella caudacuta Storer, Hist. Fish. Mass. 
361: Motella cimbria Giinther, iv, 367: Rhinonemus caudacuta Gill, Proc. Acad. Nat. 
Sci. Phila. 1863, 241.) 


aa.’ Barbels three. (Onos.) 


1227. 0. reimhardtia (Kroyer) Gill. 

Uniform reddish brown; cirri and tips of fins red. Head depressed, 
but rather pointed anteriorly; snout rather short, with two barbels; 
chin with one; teeth in villiform bands, those of one series in each jaw 
longer than the rest. First ray of first dorsal short, little longer than 
snout. Vent near middle of length. | Distance from snout to first dor- 
sal = of length. Head 5. 1.56; A.45; V.8. Greenland. (Collett.) 


(? Motella argentata Reinh. Selsk. Nat. Math. Afh. 1837, 110: Motella reinhardti 
Kroyer MSS.; Collett, Norske Nord-Havs. Exp. 1880, 131: Onos reinhardti Gill, Proc. 
Acad. Nat. Sci. Phila, 1863, 241: ? Couchia argentata Giinther, iv, 363, the young of 
this or other species of Onos; small, silvery fishes, swimming at the surface in the 
open sea, ) 


1228. O. emsis (Reinh.) Gill. 


Head small; snout with two barbels; chin with one; teeth feeble, 
uniform, in villiform bands; palatine teeth villiform. Vent nearly me- 
dian; distance to front of dorsal 2 of length. First dorsal ray pro- 
duced, as long as head. Head 53; D.59; A. 46. Greenland. (Col- 
lett.) 


( Motella ensis Reinh, Dansk. Vidensk. Selsk. Nat. vii, 115, 1838: Onos ensis Gill, Proc. 
Acad. Nat. Sci. Phila. 1863, 241; Collett, 1. c. 134.) 
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437.—PHYWYCIS* Bloch & Schneider. 
Codlings. 


(Bloch. & Schneider, Syst. Ichth. 1801, 56: type Phycis tinca Bloch & Schneider.) 

Body rather elongate; head subconic; mouth rather large, thé 
maxillary reaching to below.eye; lower jaw included ; chin with a small 
barbel; jaws and vomer with broad bands of subequal, pointed teeth; 
palatines toothless. Dorsal fins two, the first sometimes produced at 
tip; second dorsal long, similar to the anal. Ventrals wide apart, 
filamentous, each of 2 or 3 slender rays. Gill-membranes somewhat 
connected, narrowly joined to the isthmus. (godzf<, an ancient name of 
some fish living in the Fucus, gdzos.) 


a. Dorsal rays scarcely produced. (Urophycist Gill.) 


1229. P. vegius (Walb.) J. & G. 

Pale brownish tinged with yellowish, the lateral line dark brown, in- 
terrupted by white spots; inside of mouth white; first dorsal largely 
black, this color surrounded by white; second dorsal olivaceous, with 
irregular round dark spots; caudal, anal, and pectorals dusky; ven- 
trals and lower edge of pectorals white; two vertical series of round 
dark spots on the sides of the head. Body rather stout; head broad; 
mouth large, the maxillary reaching posterior margin of eye. Eye less 
than snout or interorbital width; first dorsal low, its height about equal 
to half length of head; ventral fin longer than head, about 34 in length 
of body; caudal fin subtruncate. Head 44; depth 4$. D. 8-43; A. 
about 45; scales rather large, about 90 in the lateral line. North 
Atlantic, south to Cape Fear. Said to exhibit electric powers in life. 

(Blennius regius Walb. Art. Pise. 1792, 185: Phycis punctatus Dek. N.Y. Fauna, Fish. 
292: Enchelyopus regalis Bloch. & Schn. 1801, 53: Phycis regalis Giinther, iv, 355.) 
1230. P. earili Bean. 

Brown, with some light spots on the second dorsal fin and on the 
sides; anal and both dorsals margined with brown. Body short and 
stout; maxillary extending beyond front of eye; barbel one-third 
length of upper jaw, which is half length of head; interorbital space 
equal to length of snout; co as long as POs part of head; 


* ee iene Ginines (ii, 386; iv, 362); a very small silvery fish, occasion- 
ally taken on our coasts as well as on those of nerone: is now supposed to be ie young 


of species of Phycis. 
+Gill, Proce. Acad. Nat. Sci. Phila. 1863, 240: type Gadus regius Walb. (oupa, tail; 
gous, Phycis.) 
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ventrals reaching nearly to vent; none of the rays of first dorsal pro- 
duced, the fin not higher than second dorsal. Head 33; depth 43. D. 
10-62; A.53; P.15; Lat.1.155, L.14 inches. Charleston, South Car- 
olina. 

(Bean, Proce. U. S. Nat. Mus. iii, 69, 1880.) 


aa. One of the rays of the first dorsal more or less produced. ( Phycis.) e 


1238. P. elauss (Walb.) Gill.—Codling ; Squirrel-hake. 

Brownish above, sides lighter and tinged with yellowish; thickly 
punctulate with darker; below pale; inside of mouth white; vertical 
tins somewhat dusky; anal fin margined with pale; lateral line not 
dark. Body rather slender; head depressed; eye large, about equal to 
interorbital width; maxillary reaching posterior margin ef pupil. Tila- 
mentous dorsal ray about two-sevenths length of body, when perfect; 
pectorals 4 length of head; ventral fins extending beyond the vent; 
scales comparatively large. Head 45; depth 5. D. 9-57; A. 50; Lat. 
1.110. Atlantie coast, chiefly northward. 

(Blennius chuss Walb. Art. Pisce. 1792, 186: Enchelyopus americanus Bl. & Schn. 1801, 
53: Phycis americanus Giinther, iv, 353: Phycis filamentosus Storer, Fish. Mass. 367; 
Gill, Proc. Acad. Nat. Sci. Phila. 1863, 237.) 

12452, P. temas (Mitch.) Dek.—Codling ; White hake; Squirrel-hake. 

Brownish, lighter and yellowish below: fins very dark. Snout longer 
than eye, narrower and more pointed than in P. chuss. Eye large, 
usually wider than interorbital space; maxillary reaching beyond pupil. 
Filamentous dorsal ray about two-thirds length of head; ventral fins 
about reaching vent. Scales very small. Head 44; depth 54. D. 9- 
57; A. 48; Lat. 1138. Distinguished from the preceding chiefly by the 
smaller scales. North Atlantic, south to Virginia; abundant north- 
ward. 

(Gadus tenuis Mitch. Trans. Lit. & Phil. Soc. N. Y. 1815, 372; Gill, Proc. Acad. Nat. 
Sci. Phila. 1863, 238: Phycis dekayi Kaup, Archiv. Naturg. i, 89, 1858.) 


1233. P. chesteri Goode and Bean. 

Eye 34 in length of head; maxillary twice in head; barbel one-third 
diameter of orbit; vent equidistant from tip of snont and end of second 
dorsal; distance from snout to dorsal fin equals twice the length of the 
mandible; the third ray of the second dorsal extremely elongate, its 
length more than twice that of head, and more than four times that of 
the longest of the other rays; ventral fins with the first ray one-third 
length of bedy, the second about three times the length of the head, 
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the third shorter than the diameter of orbit; pectorals four times as 
long as the opercle. Scales large and thin; lateral line much broken 
posteriorly. Head 44; depth 5. D.9 or 10, 56; A. 56; Lat..1. 90. 
(Goode and Bean.) Coast of Massachusetts, in deep water. 

(Goode and Bean, Proc. U. S. Nat. Mus. i, 1878, 256.) 


438.—_HALOPORPHYRUS Giinther. 
(Lepidion Swainson; preoccupied as Lepidia. ) 
(Giinther, Cat. Fish. Brit. Mus. iv, 358, 1862: type Gadus lepidion Risso.) 

Body elongate, compressed, tapering into a slender tail. Seales very 
small. Head entirely scaly, even to the gill-membranes. Snout de- 
pressed, thin and flat, projecting beyond the mouth; mouth rather large ; 
chin with a barbel; jaws with bands of villiform teeth; a small round- 
ish patch of teeth on vomer, none on palatines. Dorsal fins two; the 
first short, its anterior ray produced into a long filament; anal fin 
deeply notched, almost separated into two fins; ventral fins with six 
rays, one of them filamentous; caudal truncate. Branchiostegals 7. 
Deep-water fishes. (ds, sea; zopgupos, purple, from the deep colora- 
tion.) 


1233. H. viola Goode & Bean. 


Color, deep violet or blue-black ; inside of mouth and opercles blue- 
black ; snout broad, pointed at tip, much depressed, forming a roof-like 
projection above mouth; a conspicuous keel extending backward from 
tip of snout along the suborbital to the posterior margin of the eye. 
Mouth U-shaped, wholly inferior; maxillary nearly reaching posterior 
margin of orbit; interorbital space flat, as wide as the large eye, the 
orbital ridges somewhat elevated; barbel about one-half diameter of 
orbit. First dorsal with its first ray much produced, longer than head; 
anal fin deeply notched near its middle. Caudal peduncle as long as 
eye; its depth more than half its length; longest ray of ventrals reach- 
ing about half way to vent; pectoral 14 in head. Head 44; depth 5. 
D. 4-53; A. 40; V.6; Lat.1.115. Banks of Newfoundland and south- 
ward, in deep water.. 

(Haloporphyrus viola Goode and Bean, Proc. U. S. Nat. Mus. i, 256, 1878.) 


439.—PHYSICULUS Kaup. 
(Kaup, Wiegmann’s Archiv. 1558, 88; type Physiculus dalwigkti Kaup.) 
Body elongate, covered with small scales; head entirely scaly ; snout 
broad, obtusely rounded, projecting beyond the mouth; mouth of mod- 
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22. D.81; A. 63; Lat. 1. 53 (Lat. 1. 70, Giinther). West Florida to 
Cuba; abundant in deep water. 


( Pieuronectes aramaca Cuvier, Reégne Anim.: Hemirhombus aramaca Gthr. iv, 422: 
2? Hemirhombus fuscus Poey, Syn. Pise. Cub. 1868, 406. 


aa. Teeth in both jaws in single series (Citharichthys). 
1257. C. sordidas (Grd.) Gthr. 

Dull olive brownish of varying shade, the males with dull orange 
spots and blotches; each scale with a darker edge; dorsal and anal 
fins in the male blackish, with dull orange blotches, and edged ante- 
riorly with yellowish; female paler, the fins nearly plain. Form ellip- 
tical; interocular spave concave, scaly, a conspicuous sharp ridge above 
the lower eye; mouth not large, the maxillary about 3 in length of head ; 
teeth anteriorly subequal, growing much smaller behind. Gill-rakers 
about 16 below the angle. Lower pharyngeals narrow, each with one 
row of slender teeth. Scales rather large, thin, and membranaceous, 
readily deciduous, their edges slightly ciliate; accessory scales numer- 
ous. lye large, much longer than snout, 3$ in head; depth of caudal 
peduncle less than one-third head; pectorals long, nearly two-thirds 
length of head. Head 32; depth 24. D.95; A.77; Lat.1. 70. Coast 
of California north, to Vancouver Island; very abundant; a small, soft- 
fleshed, dull-colored species. 

( Psettichthys sordidus Girard, Proc. Acad. Nat. Sci. Phila. 1854, 142; Giinther, iv, 421; 
Lockington, Proc. U. 8. Nat. Mus. 1879, 83: Metoponops cooperi Gill, Proc. Acad. Nat. 
Sei. Phila. 1864, 198: Orthopsetta sordida Gill.) 

1258. €. spilopterus Giinther. 

Olive brownish, usually with large blotches of darker; a series of 
distant, obscure, blackish blotches along the basal portions of the anal 
and dorsal fins. Body ovate. Mouth small, very oblique, the gape 
curved; maxillary 23 times in length of head, reaching beyond middle 
of orbit; snout projecting; eyes small, even, shorter than snout, about 
6 in head, separated by a narrow ridge, which is concave and scaleless 
anteriorly; teeth all small; front teeth of upper jaw wide-set, much 
larger than the posterior, which are close together and very small; 
teeth of lower jaw few, wide apart. Gill-rakers short and strong, 18 
below angle. Pectorals short, less than half length of head. Seales 
Jarge, those on middle of sides posteriorly largest. Head 34; depth 
25. D. 80; A. 61; Lat. 1.45. Size small. Tropical America, north 
to Florida and Louisiana (here described from specimens obtained at 
Panama). 


(Giinther, iv, 421; Giinther, Trans. Zo6l. Soc. Lond. 1866, 471: Citharichthys micros- 
tomus Gill, Proc, Acad. Nat. Sei. Phila. 1864, 223.) 


Bull. Nat. Mus. No. 16 52 
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1259. C. arctifroms Goode. 

Light brown. Body comparatively elongate. Scales cycloid, de- 
ciduous. Lateral line sharply defined, straight. Eye 4 in head; inter- 
orbital space very narrow, its width 4 in snout; maxillary 34 in head. 
Dorsal fin beginning above front of upper eye, its greatest height 
more than half the length of the head; anal beginning below axil of 
pectoral; candal triangular, subsessile, as long as head; rays of ver- 
tical fins all much exserted; pectorals inserted very low, that of the 
colored side being twice the length of the other. Head 4; depth 24. 
D. 83; A. 67; P. 10 (left), 7 (right); Lat. 1. 40. L. 6 inches. Gulf 
Stream, off the coast of Rhode Island; abundant. (Goode.) 

(Goode, Proc. U. S. Nat. Mus. 1880, 341.) 


1260. C. wumicormis Goode. 

Ashy gray, with dark lateral line; eyes black. Body comparatively 
deep, its greatest height over the pectorals. Scales thin, deciduous. 
Eye 3 in head, equal to snout, and more than twice the interorbital 
space, which has a strong ridge; maxillary less than half length of 
head; teeth minute, close-set, in a single series, stronger on the blind 
side. A strong, sharp spine on the snout at the anterior termination 
of the ridge at lower margin of upper eye. Highest rays of dorsal 
half length of head; caudal pointed, triangular, subsessile; pectoral 
of left side twice as long as the eye, not half longer than right pec- 
toral. Head 4; depth 2. D. 74; A. 60; P. 4 (right), 10 (left); Lat. 1. 
40. L.3 inches. Gulf Stream, off the coast of Rhode Island. (Goode.) 

(Goode, Proc. U. S. Nat. Mus. 1880, 342.) 


451.—_HIPPOGLOSSUS Cuvier. 
Halibut. 


(Cuvier, Régne Anim. ii, 1817: type Pleuronectes hippoglossus L.) 

Eyes and color on the right side. Form oblong, not strongly com- 
pressed. Mouth wide, oblique; teeth in the upper jaw in two series, 
these below in one; anterior teeth in upper jaw, and lateral teeth in 
lower, strong; no teeth on vomer or palatines; lower pharyngeal teeth 
in two rows. Dorsal fin beginning above the eye, its middle rays ele- 
vated, the posterior rays of dorsal and anal bifid; caudal fin lunate; 
ventral fins both lateral. Scales very small, cycloid; lateral line with 
a strong curve in front. Gill-rakers few, short, compressed, wide-set. 
Vertebrie 16 4+ 34. Largest of the flounders; the single species abound- 
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ing in the Northern seas. (The ancient name, from izzos, horse; yAdoca, 
tongue.) 


1261. H. vulgaris Fleming.—Halibut. 

Nearly uniform dark brown; blind side white. Body comparatively 
elongate, not strongly compressed, deep mesially, thence rapidly taper- 
ing each way; head broad; eyes large, separated by a very broad flat- 
tish area; lower eye slightly advanced; mouth large, the maxillary 
reaching middle of orbit. Head 53; depth 3. D.105; A. 78. In all 
Northern seas, south to France, Cape Cod, and San Francisco. One 
of our most important food-fishes, reaching a weight sometimes of 400 
pounds. 


(Pleuronectes hippoglossus L. Syst. Nat.; Fleming, Brit. Anim. 1828, 197; Giinther, 
iv, 403: Hippoglossus americanus Gill, Proc. Acad. Nat. Sci. Phila. 1864, 220.) 


452.—PLATYSOMATICHTHYS Bleeker. 
(Reinhardtius Gill.) 
(Bleeker, Comptes Rendus Acad. Sci. Amsterd. xiii, 1862: type Pleuronectes pinguis 
Fabricius = Pleuronectes hippoglossoides Walbaum. ) 

Eyes and color on the right side. Body more or less elongate, com- 
pressed; head long and large; mouth large; maxillary reaching be- 
yond eye; jaws with strong, unequal teeth; the upper with 2 series in 
front, these converging behind; lower jaw with a single series of strong, 
distant teeth; no teeth on vomer or palatines. Gill-rakers few, short, 
stout, and rough. Fins rather low; caudal fin lunate. Lower pha- 
ryngeal teeth in 1 row. Seales small, cycloid; lateral line without 
anterior curve. One species known. (ziatus, flat; cdua, body; ?ydd<, 
fish.) 


1262. P. hippogiossoides (Walbaum) Bean.—Greenland Halibut. 

Yellowish brown. Snout more than twice as long as the orbit, the 
diameter of which is one-eighth the length of the head; eyes even in 
front; interorbital space flat, scaly, wider than the orbit; lower jaw 
prominent; length of maxillary 24 in head; teeth conical, pointed; 
upper jaw with 2 series, convergent posteriorly; those of the outer 
series gradually smaller posteriorly; a pair of strong canine teeth 
anteriorly in the inner series, the other teeth of this series being very 
small; lower jaw with a series of strong, distant teeth. Gill-rakers 
short, thick, and strongly dentate. Fins naked. Longest dorsal rays 
one-third length of head; no anal spine; dorsal and anal rays all 
simple, the dorsal beginning over posterior third of the eye. Scales 
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very small, not ciliated. Head 4; depth 3. D.100; A. 75. Green- 
land to Cape Cod, common northward, reaching a very large size. 


(Pleuronectes hippoglossoides Walbaum, Artedi, Pisc. 1792, 115: Hippoglossus gran- 
landicus Giinther, iv, 404.) 


453._ATHERESTHES Jordan & Gilbert. 
(Jordan & Gilbert, Proc. U. S. Nat. Mus. 1880, 51: type Platysomatichthys stomias 
J. & G.) 

Eyes and color on the right side. Body very long and slender, 
closely compressed, tapering into a long and slender caudal peduncle; 
head elongate, narrow; mouth extremely large, oblique, the long and 
narrow maxillary extending beyond the eye; both jaws with 2 irreg- 
ular series of sharp, unequal, arrow-shaped teeth, some of them long 
and wide-set, the others short and close-set, sharp; the long teeth 
freely depressible. Gill-rakers numerous, long, slender and _ stiff, 
strongly dentate within. Scales rather large, thin, and readily decid- 
uous, slightly ciliated; those on the blind side similar, smooth; lateral 
line without arch. Fins low and fragile. Dorsal commencing over the 
eye, its anterior rays low, the posterior rays somewhat forked; no anal 
spine; pectorals and ventrals small, both of the latter lateral; caudal 
lunate. (a0jp, arrow; odwy, tooth; from the arrow-shaped teeth.) 


1263. A. stomias Jordan & Gilbert. 

Plain olive brown, the margins of the scales darker; blind side dusted 
with black points. Head long, the snout protruding, somewhat truncate 
at tip; mouth excessively large; the maxillary more than half the length 
of the head, and reaching behind the eye; teeth in upper jaw anteriorly 
in a single series, long, slender, and wide-set, much smaller and closer- 
set behind; on sides of jaw the teeth are very small, and in 2 distinct 
series, the inner of which corresponds to the single series in front, the 
teeth thus gradually increasing in size forwards; teeth in inner series of 
lower jaw very sharp and slender, longer than the upper teeth, wide- 
set, alternating with shorter, depressed teeth; outside of these larger 
teeth is a series of fixed small teeth; all of the long teeth in both jaws 
depressible and conspicuously arrow-shaped towards their tips; inner 
series of small teeth in upper jaw also arrow-shaped, depressible; eye 
large, 43 in head; interorbital space scaly, ridged, not a third the width 
of the eye. Gill-rakers long and strong, about 17 in number (in total), 
the longest more than half the diameter of the eye. Upper eye with 
its range entirely vertical. Scales extremely thin, irregular in size, not 
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evenly imbricated; lateral line very prominent. Dorsal fin beginning 
just behind the middle of the eye; caudal peduncle nearly as long as 
the pectoral fin, about two-fifths the length of the head. Head 33; 
depth 34. D.103; A. 86; Lat. 1. 185. San Francisco to Alaska, in 
deep water; reaching a length of 2 feet. 

(Platysomatichthys stomias Jordan & Gilbert, Proc. Us S. Nat. Mus. 1880, 301.) 


454.—PARALICHTHYS Girard. 


(Pseudorhombus Bleeker: Ancylopsetta, Chanopsetta, and Uropsetta Gill: Xystreurys 
J. & G: Hippoglossina Steindachner. ) 


(Girard, U.S. Pac. R. R. Surv. Fish, 1858, 146: type Paralichthys maculosus Girard. ) 

Eyes and color on the left side (except in Paralichthys maculosus and 
Paralichthys liolepis, reversed examples of which species are about as 
common as sinistral ones). Body oblong; mouth large, oblique; each 
jaw with a single row of usually slender and sharp teeth, which are 
more or less enlarged anteriorly; no teeth on vomer or palatines. Gill- 
rakers various. Scales small, ctenoid or cycloid; lateral line simple, 
with a strong curve anteriorly. Dorsal fin beginning above or before 
the eye; both ventrals lateral; caudal fin double truncate, or double 
concave, its middle rays produced; no anal spine. Species numerous, 
found in all warm seas. (zapadiehos, parallel; ¢705-, fish.) 


1264. P. califormicus (Ayres) J. & G.—Monterey halibut; Bastard halibut. 

Grayish brown, uniform, or mottled with blackish and pale, the head 
sometimes sprinkled with black dots; young brownish, with bluish 
spots. Body rather long and thickish; head small; eye small, little 
wider than the broad, flattish interorbital space; maxillary as long as 
pectoral, half length of head, reaching beyond eye ; teeth slender, sharp, 
rather long, the canines moderate. Scales small, finely ciliate, each 
seale surrounded by narrow, accessory scales ; scales on blind side simi- 
lar; fins with ctenoid scales. Dorsal low, beginning over front of upper 
eve. Gill-rakers very long and slender, numerous, as long as eye, 23 
below the angle. Lower pharyngeals narrow, with small, slender teeth. 
Anal spine small, concealed. Head 3} to 44; depth 23. D. 70; A. 55; 
Lat. 1.100. Body indifferently dextral or sinistral. Coast of California; 
abundant southward; an important food-fish, reaching a weight of 60 
pounds. 


(Paralichthys maculosus Girard, Proc. Acad. Nat. Sci. Phil. 1854, 147, young (not 
Rhombus maculosus Cuvier, which is also a species of Paralichthys): Paralichthys macu- 
losus Girard, U.S. Pae. R. R. Surv. Fish. 147: Paralichthys maculosus Giinther, iv, 431: 
Hippoglossus californicus Ayres, Proc. Cal. Acad. Nat. Sci. 1859, 29: Paralichthys macu- 
losus and Uropsetta californica Gill, Proc, Acad. Nat. Sci. Phil. 1864, 197: Pseudorhombus 
californicus Giinther, iv, 426.) 
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1265. P. ophryas J. & G. (sp. nov.) 

Color brownish gray, mottled with darker; fins dusky, with round, 
dark blotches. Body moderately elongate, thickish; mouth not very 
large, oblique; each jaw armed with a single row of large, sharp, wide- 
set teeth, the front teeth enlarged and canine-like, about 8 on each side 
of lower jaw; lateral teeth of upper jaw minute, close-set; chin promi- 
nent; maxillary not reaching beyond eye, scarceiy half length of head. 
Diameter of eye about equal to length of snout, 54 in head. Dorsal fin 
low, beginning over front of eye, its first rays about 5 in head; anal 
spine obsolete. Gill-rakers rather long and slender, 5 + 14 in number, 
the longest two-thirds eye, 3? in maxillary, their length 4 to 5 times their 
breadth at base. Scales very small, not ctenoid, with few accessory 
smaller ones; curve of‘lateral line 44 in straight part. Interorbital space 
a rather narrow bony ridge, anteriorly naked, not wider than pupil (in 
specimen 8 inches long), the ridge extending backward, forming a con- 
spicuous elevated rim behind upper eye. Pectoral about half length of 
head; caudal #. Head 33; depth 24. D.88; A. 67; Lat. 1.90. One 
Specimen known; from Charleston, 8. C. 


1266. P. demtatus (L.) J. & G.—Common flounder. 

Blackish olive, mottled and blotched with darker; fins similarly 
marked, the pectorals more or less distinctly barred. Body oblong, 
moderately compressed; mouth wide, oblique, the mandible very heavy 
and much projecting; 8 to 10 teeth on each side of lower jaw, the two 
anterior teeth very long; anterior teeth of upper jaw strong, but smaller 
than those in the lower jaw; the lateral teeth very small and close-set. 
Eyes small, shorter than snout, about one sixth length of head, and 
in the adult as wide as the broad, flattish, scaly, interorbital area; the 
latter is much narrower in the young. Scales small, cycloid; accessory 
scales few. Gill-rakers lanceolate, dentate, stoutish, wide-set, much 
shorter than eye, the longest 25 times as long as broad at base, 535 in 
in maxillary, about 2+ 10 in number; pectoral fin about as long as 
maxillary, which extends beyond eye, and is rather more than half 
length of head. Dorsal low, its anterior rays somewhat exserted, but 
short; caudal double concave, the middle rays produced. Anal spine 
obsolete; ventrals small. Fins all scaly. Head 33; depth 24. D. 88 
(85 to 93); A. 66 (65 to 73); Lat. 1. about 100. New England to Texas 
and West Indies; everywhere one of the commonest species. 


(Pleuronectes dentatus L. Syst. Nat. i, 458: Platessa ocellaris Dekay, New York Fauna, 
Fish. 1842: Pseudorhombus dentatus and P. ocellaris Giinther, iv, 425-430: Chaenopsetta 
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ocellaris Gill, Proc. Acad. Nat. Sci. Phil. 1864, 218: Pleuronectes melanogaster Mitchili, 
Trans. Lit. and Phil. Soc. N. Y. (doubled example): Platessa oblonga Dekay, New 
York Fauna, Fish. 1842, 299, pl. 48, f. 156, not Pleuronectes oblongus Mitch.: Pseudo- 
rhombus oblongus Giinther, iv, 426: Pseudorhombus dentatus Goode & Bean, Proc. U. 8. 
Nat. Mus. 1879, 123.) 


1267. P. albigutta J. & G. 


Dark olive, mottled with dusky, and marked by numerous more or 
less distinct pale spots, which are sometimes obsolete. Body moder- 
ately elongate, elliptical; mouth large, the maxillary reaching past 
lower eye, its length half head; teeth rather strong, slender, about 7 
on each side of lower jaw; 3 or 4 moderate canines in front of upper 
jaw; the lateral teeth being minute, close-set; interorbital space nar- 
row, scaled posteriorly, the upper ridge prominent behind upper orbit; 
eye 53 in head. Gill-rakers broad, the longest 24 in eye; about 10 be- 
low angle. Fins low; anterior rays of dorsal not elevated nor exserted; 
the longest rays behind the middle, 2? in head; caudal rounded, 14 in 
in head. Scales moderate, cycloid. Lateral line with a high curve, its 
length 34 in straight part. Head 34; depth 22. D.77 (75 to 80); A. 
60 (59 to 61); Lat. 1. 90 (pores). South Atlantic and Gulf coast, rather 
common; readily distinguished from P. dentatus, by the smaller num- 
ber of fin rays. 

(Jordan & Gilbert, Proc. U. S. Nat. Mus. 1&2.) 


1268. P. squamilemtus J. & G. 


Brownish; body and fins spotted with darker; candal mottled with 
white; pectorals banded, with dark spots. Body deep, strongly com- 
pressed; caudal peduncle very short. Head wide, the eyes large, wide 
apart. Mouth very large, oblique, the broad maxillary reaching well 

eyond pupil, its length more than half the head. . Lower jaw project- 
ing; teeth few, unequal, in a single row, about 8 in each jaw canine- 
like, the two in front of lower jaw longest; lateral teeth of upper jaw 
minute. Interorbital space flat, scaly, nearly as broad as eye. Scales 
very small, smooth, adherent; curve of lateral line 44 in straight 
part. Gill-rakers short, 3 + 9 in number, triangular, roughly toothed, 
little higher than wide, the longest nearly half eye. Dorsal beginning 
over front of eye, the anterior rays 44 in head; pectoral short, shorter 
than maxillary. Anal spine obsolete. Caudal double-rounded. Head 
35; depth2. D.78; A.59; Lat. 1. 123 (pores). West coast of Florida 
to South Carolina. 

(Jordan & Gilbert, Proc. U. 8. Nat. Mus. 1882.) 
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#269. P. oblomgus” (Mitch.) J. & G. 

Grayish, thickly mottled with darker and somewhat translucent; 
four large, horizontally-oblong, black oceHi, each surrounded by a 
pinkish area; one just behind middle of the body below the dorsal, 
one opposite this above anal; two similar smaller spots below last 
rays of dorsal and above last of anal. Body comparatively elongate, 
strongly compressed. Eyes large, nearly 4 in head, separated by a prom- 
inent narrow, sharp ridge. Upper jaw with very numerous small, close- 
set teeth laterally, and 4 or 5 canines in front; the lateral teeth abruptly 
smaller than the anterior; each side of lower jaw with 7 to 10 teeth. 
Chin prominent. Maxillary narrow, reaching past middle of pupil, 24 
in length of head. Gape curved. Scales weakly ctenoid or cycloid. 
Gill-rakers thick, rather long, few, about 8 below angle. Dorsal low, 
beginning over front of eye,some of the anterior rays exserted, but not 
elongate; the longest rays behind middle of fin, not quite half head. 
Caudal 14 in head; pectoral 13. Anal spine obsolete. Head 4; depth 24. 
D. 72; A. 60; Lat. 1.93. (D.79; A. 59, according to Mitchill; D. 86; 
A. 76, according to Storer). Atlantic coast, northward; not abundant. 


( Pleuronectes oblongus Mitchill, Trans. Lit. and Phil. Soc. i, 391, 1815: Platessa quad- 
rocellata Storer, Proc. Bost. Soc. Nat. Hist. 1847, 242, and in Hist. Fish. Mass. 397, pl. 
Xxxi, f. 3.) 


i270. P. ommatas Jor. & Gilb. nom. sp. nov. 

Brownish olive, with four large, oblong, ocellated spots, the first above 
the arch of the lateral line; the three posterior forming an isosceles 
triangle, the hindmost being on the lateral line. Body oval, com- 
pressed, very deep; an abrupt angle above eye. Mouth very small, 
the maxillary reaching to below middle of orbit, 25 in length of head; 
teeth comparatively small, about 14 on each side of lower jaw; no 





*A specimen in our collection from Wood’s Holl, Mass., provisionally referred to 
this species, shows the following characters: 

Brownish, somewhat mottled, without traces of ocelli (possibly faded); fins similar. 
Body rather elongate, slenderer than in other species and more compressed; mouth 
rather large, oblique, the lower jaw not projecting, the maxillary 2+ in head, reaching 
to opposite posterior border of pupil; about 12 teeth on each side of lower jaw, the an- 
terior rather long, about equal to anterior teeth of upper jaw; lateral teeth of upper 
jaw becoming gradually smaller posteriorly, much larger, less numerous, and more 
widely set than in other species of this genus. Eyes large, longer than snout, 4 to 4} in 
head, separated by a narrow, elevated, bony ridge, narrower than pupil; anteriorly 
scaleless, and curved behind the upper eye posteriorly. Scales moderate, cycloid, 
rather thin; curve of lateral line 4% in straight part. Gill-rakers 2-++- 8in number, 
rather long and slender, about 43 in maxillary. Dorsal beginning above middle of - 
eye, its anterior rays not longer than others; the middle rays a little longer than 
longest of anal, which are about half head; caudal as long as head; anal spine ob- 
solete; ventrals small; pectoral 13 in head. Head 43; depth 22. D.77; A. 63; Lat. 
1.90. L. about 14 inches. 
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strongly differentiated canines in either jaw. Eyes moderate, sepa- 
rated by a very narrow, sharp, sealy ridge. Gill-rakers very short, 
thick, few in number; about 8 below angle, the longest less than one- 
half diameter of pupil. Scales rather small, very strongly ctenoid, those 
on blind side also rough; curve of lateral line rather low. Dorsal be- 
ginning in front of pupil, its anterior rays long and filiform, much ex- 
serted, the third ray half head; caudal short and rounded, 17 in head; 
ventral fin of colored side elongate, as long as pectoral, half length of 
head. Anal spine wanting. Head 3%; depth1%. D.70; A.55; Lat. 1. 
about 85. South Atlantic and Gulf coasts; not common. 


(Ancylopsetta quadrocellata Gill, Proc. Acad. Nat. Sci. Phila. 1864, 224, not Platessa 
quadrocellata Storer, which is also a species of Paralichthys: Pseudorhombus quadrocel- 
latus Jordan & Gilbert, Proc. U. S. Nat. Mus. 1878, 370.) 


1271. P. Hiolepis Jor. & Gilb. 

Color olive brown, mottled with darker; sometimes with very distinct 
round black blotches; vertical fins blotched with dark; pectoral of 
colored side with oblique bars. Body elliptical ovate, broad and com- 
pressed, its curves regular; mouth small, very oblique, the lower jaw 
included; maxillary reaching about to pupil, 22 in head; eyes rather 
large, 44 in head, separated by a very narrow, blunt scaly ridge; teeth 
small, conical, blunt, in a single row; those in lower jaw subequal, 
close-set; those upper jaw more distant, decreasing in size backwards; 
teeth - i. Gill-rakers very short, broad, and strong, minutely ser- 
rate on inuer margin, about seven below angle, the longest scarcely 
one-fourth as long as the eye. Scales small, oblong, eycloid, the smaller 
accessory scales extremely numerous; branchial arches and skin of the 
shoulder girdle with small, cup-shaped, tubercular scales. Dorsal 
rather high, firm, low in front, highest near the middle of the body; 
caudal peduncle very short and deep, its depth 4 times its length. 
Pectoral of eyed side faleate, usually much longer than head, its length 
varying considerably. Anterior nostril of blind side with a long flap. 
Head 34; depth 1. D.80; A. 62; Lat. J.123. L.15 inches. Coast 
of Southern California; indifferently dextral or sinistral. 

(Xystreurys* violepis Jordan & Gilbert, Proc. U. 8S. Nat. Mus. 1880, 34.) 


455.-HIPPOGLOSSOIDES Gottsche. 


( Psettichthys Girard: Pomatopsetta Gill.) 


(Gottsche; Wiegmann’s Archiv. 1835, 168: type Hippoglossoides limanda Gottsche = 
Pleuronectes platessoides Fabricius. ) 


Eyes and color on the right side (except sometimes in H. elassodon). 





" *Jordan & Gilbert 1. c.: type X. liolepis J. & G. (Evorpor, raker : EUpUS, wide.) 
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Body oblong, moderately compressed; mouth rather large, with one 
row of sharp teeth on each jaw, besides which, in the upper jaw, is often 
an inner row of small teeth; no teeth on vomer or palatines; gill-rakers 
rather long and slender; scales ctenoid; lateral line nearly straight, 
simple, or with an accessory dorsal branch. Dorsal fin low in front, . 
beginning over or before the eye; ventrals both lateral; caudal double 
truncate, produced behind. Species found in the Northern seas. 
(izzoydwssoc, Hippoglossus ; e:dos, resemblance.) 


a. Lateral line simple; dorsal beginning above eye. 
b. Upper jaw with one series of teeth. (Hippoglossoides.) 


1272. Hi. platessoides (Fabricius) Gill.— Rough Dab. 

Reddish brown, nearly plain. Body ovate; mouth moderate, oblique; 
maxillary narrow, reaching to below pupil; 22 in length of head; teeth 
rather small, conical, larger anteriorly, in one row in each jaw, those in 
the lower largest. Eyes rather large, tue upper longer than snout, 45 
in head; lower jaw ineluded, but with a projecting knob at the chin. 
Snout thick, scaly; interorbital space narrow, with a raised, obtuse 
ridge, entirely covered with rough scales in about 6 series; mandible 
with a series of scales. Gill-rakers rather short and robust, not toothed, 
about ten below angle; longest raker less than one-third length of eye; 
fins with small, rough scales; a strong pre-anal spine; pectoral not quite 
half length of head. Head 33; depth 24. D. 88 (80 to 93); A. 70 (64 
to 75); Lat.1.90 (pores). North Atlantic; abundant northward on both 
coasts. Southern specimens (var. limandoides) have, as a rule, a smaller 
number of fin-rays than northern specimens. 


(Pleuronectes platessoides Fabricius Fauna Greenlandica, 1780, 164: Pleuronectes 
limandoides Bloch. Ausl. Fische, iii, 24, tab. 106: Pomatopsetta dentata Gill, Proc. 
Acad. Nat. Sci. Phila. 1864, 217: Hippoglossoides limandoides Giinther, iv, 405: Hippo- 
glossoides dentatus Giinther, iv, 406; Collett, Norske Nord-havs. Exp. Fiske, 18380, 144.) 
1273. H. elassodom Jor. & Gilb. 

Brownish, nearly uniform, sometimes spotted with darker; fins gray- 
ish, irregularly blotched with dusky. Body oblong-elliptical; caudal 
peduncle about as long as deep; mouth rather large, the gape curved; 
lower jaw projecting, with a symphyseal knob; maxillary narrow, 
reaching beyond middle of pupil, 24 in head; teeth small, close-set, 
nearly uniform, in a single row. Gill-rakers slender, smooth, about 
16 below arch, the longest nearly half diameter of orbit. Eyes large, 
separated by a narrow, knife-like ridge, which is naked or with a single 
series of scales. Scales small, firm, rough, those on tail roughest, those 
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on blind side similar, mostly smooth anteriorly. Anal preceded by a 
spine; caudal long; pectoral of eyed side half length of head; ventral 
reaching past front of anal; pectoral and ventral of eyed side with 
prickle-like scales. Head 33}; depth 23. D. 77-84; A. 59-64; V. 6; 
scales 45-100-40. L. 18 inches. Body sometimes sinistral. Puget 
Sound to Alaska; rather common. Very closely allied to the preceding 
species. 

(Jordan & Gilbert, Proc. U. S. Nat. Mus. 1880, 278.) 
aa. Upper jaw with 2 rows of teeth. 

ce. Scales small, firm. 
1274. HM. jordani Lockington. 

Olive brown, nearly uniform; membrane of dorsal and anal fins 
clouded with darker. Body broadly elliptical. Dorsal and ventral 
outline equally and regularly curved. Mouth oblique, the jaws about 
even, the symphyseal knob but little projecting; gape curved; maxil- 
lary broad, reaching to behind pupil, 2% in head; teeth in 2 series in 
the upper jaw, the inner series small and distant from the outer, which 
is considerably enlarged in front; lower jaw with a single series similar 
to the outer series in the upper jaw, but larger. Gill-rakers roughish, 
strong, about 15 below angle, the longest about half as long as eye. 
Lower pharyngeals rather narrow, each with a single row of sharp 
teeth. Eyes large; interorbital space a narrow, blunt, scaly ridge. 
Dorsal beginning over anterior margin of pupil, the rays all simple; 
caudal fin with the middle rays slightly produced; anal preceded by a 
Spine; pectoral half length of head. Scales of colored side small, firm, 
strongly ciliated, nearly uniform over head and body; lower jaw and 
snout scaleless; scales on blind side smooth. Head 34; depth 24. D. 
94; A. 72; Lat.1.96. L.20inches. Point Concepcion to Puget Sound; 
abundant; an important food-fish. 

(Lockington, Scientific Press Supplement, April, 1879, i, 20; Lockington, Proc. 
U.S. Nat. Mus. 1879, 73.) 
ce, Seales rather large, thin, and deciduous. 

1275. Hi. exilis Jor. & Gilb. 

Pale olivaceous brown, with dark points, forming edgings on each 
scale; bronze spots sometimes present; fins mostly dusky; dorsal and 
anal edged anteriorly with yellowish; ventrals largely yellow. Body 
slender, compressed, the flesh soft; mouth not large, very oblique, the 
gape curved; lower jaw scarcely projecting, with a knob at symphysis; 
maxillary rather narrow, reaching middle of pupil, 23 in length of 
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head; teeth smail, slender, close-set, nearly uniform; above in 2 series, 
below in 1. Eyes large, separated by a sharp, scaly ridge; lower eye 
advanced. Scales comparatively large, thin and deciduous, ctenoid, 
but not so rough as in the other species; those on blind side similar, 
less rough. Lateral line prominent. Fins low, fragile; anal preceded 
by a spine; caudal fin long, rather pointed; pectorals small, the right 
pectoral little more than half length of head. Gill-rakers short, slen- 
der, toothed, 9 below angle, the longest about one-third diameter of 
orbit. Head 4; depth 34. D. 78; A. 62; V.6; scales 16-71-18. L. 
12 inches. A small, weak species, abundant in deep water, from San 
Francisco to Alaska. . 

(Jordan & Gilbert, Proc. U. S. Nat. Mus. 1880, 154.) 
aa. Lateral line with an accessory dorsal branch; teeth in one row; dorsal beginning 

before eye. (Psettichthys* Grd.) 
1276. P. melamostictus (Grd.) J. & G. 

Grayish brown, finely speckled with darker on body and fins. Body 
not very deep, elliptical; mouth rather small, the maxillary extending 
to below pupil, 22 in head; teeth large, in a single series in each jaw, 
those in lower jaw largest; a few large canines in the front of each 
jaw. Eyesvery small, separated by a broad, flat, scaly space, without 
ridge; lower eye slightly in advance of upper. Gill-rakers rather 
stout, weak, hooked at tip, 14 below the angle. Scales very small, 
ctenoid on colored side. Lateral line nearly straight, with a long acces- 
sory dorsal branch. Dorsal commencing in advance of upper eye, the 
anterior rays elevated, slender and exserted, the longest about one-third 
length of head. First ray of dorsal nearly free from its membrane. 
Pectoral fin short, 24 in head; anal fin preceded by a spine; caudal large, 
strongly convex. Lower pharyngeals very narrow, each with one row 
of sharp recurved teeth. Head 4; depth 24. D.85; A. 60; Lat. 1. 112. 
Puget Sound to Point Concepcion, common. 


(Psettichthys melanostictus Girard, Proc. Acad. Nat. Sci. Phila. 1854, 140: Psettichthys 
melanostictus Giinther, iv, 420: Psettichthys melanostictus Lockington, Proc. U. 8. Nat. 
Mus. 1879, 73.) 


456.—PLEURONICTEH YS Girard. 
(Heteroprosopon Bleeker.) 


(Girard, Proc. Acad. Nat. Sci. Phila. 1854, 139: type Pleuronichthvs ceenosus Girard. ) 
Eyes and color on the right side. Body deep; head short, with very 





*Girard, Proc. Acad. Nat. Sci. Phila. 1854, 140: type Psettichthys melanostictus 
Girard. (werra, flounder; 2y9vs, fish.) 
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short, blunt snout; mouth small, with several series of slender, acute 
teeth, which are most developed on the blind side, and are often want- 
ing in one or both jaws on the colored side; no teeth on vomer or pala- 
tines; lips thick, with several lengthwise folds, within which is a series 
of short fringes. Lower pharyngeals narrow, each with a double row 
of very small teeth. Gill-rakers wide-set, very short and weak. Lat- 
eral line nearly straight, with a dorsal branch in our species. Scales 
small, eycloid, non-imbricate, imbedded. Dorsal fin anteriorly twisted 
from the dorsal ridge toward the blind side; anal fin preceded by a 
spine; caudal fin convex behind. Intestinal canal elongate. Herbiv- 
orous species, feeding chiefly on algv. Pacific Ocean. (z/evpov, side; 
(zOus, fish.) 

a. Dorsal fin beginning on the level of the lower lip; interocular ridge with blunt 

or sharpish tubercles. 

1277. P. decurrens J. & G. 

Color brownish, usually much mottled with chocolate and grayish, 
often finely spotted with brownish on body and fins. Eyes very large, 
33 in head; a blunt tubercle in front of upper eye, another at each end 
of the narrow interorbital ridge, the posterior largest, but usually not 
spine-like; two or three above the latter behind the upper eye; some 
prominences above the opercle; a band of teeth on the right side of 
the lower jaw, similar to that on the blind side, but narrower. Ver- 
tical fins high, the longest dorsal and anal rays two-thirds the length 
of the head. Dorsal beginning very low, on level of end of mavyillary, 
its first nine rays on the blind side. Head 33; depth tf. D.72; A. 46 
L. 12 inches. Coast of California; rather common in deep water. 


(Pleuronichthys cenosus Lockington, Proc. U. S. Nat. Mus. 1879, 97. Plearonichthys 
quadrituberculatus Jor. & Gilb. Proce. U. 8. Nat. Mus. 1880, 50, nec PaJlas; Jordan & 
Gilbert, Proc. U. S. Nat. Mus. 1880, 453.) 


aa. Dorsal fin beginning on the level of the upper lip. 
b. Interocular ridge posteriorly with a strong, backward-direeced spino, 


1278. P. verticalis Jordan & Gilbert. 

Color dark olive brown, mottled with lighter and darker, sometimes 
with light grayish spots; middle of sides often with a dark spot ocel- 
lated with light olive, this again surrounded by darker; fins light, often 
tinged and margined with reddish, and mottled with blackish. Eyes 
large, 3$ in head; a tubercle in front of each eye, and one at anterior 
end of interorbital ridge; posterior end of ridge with a strong, sharp, 
backward-directed spine; a tubercle behind upper eye; right side of 
lower jaw without teeth. Dorsal and anal fins lower than in P, decur- 
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rens, the longest rays 13 length of the head; dorsal fin beginning oppo- 
site or slightly below the premaxillary, about five rays being on the 
blind side. Head 4; depth 17. D. 65-72; A. 45-48. Coast of Cali- 
fornia; not rare. ; 

(Jordan & Gilbert, Proc. U. S. Nat. Mus. 1880, 49.) 


bb. Iuterorbital ridge without distinct spine. 


1279. P. ceenosus Girard. 

Color light brown, blotched with chocolate color and yellowish, some- 
times nearly plain, but usually profusely mottled; sometimes with ocel- 
lated blotches, sometimes with the light colors replaced by purplish red. 
Interorbital ridge prominent, but without spine or conspicuous tuber- 
cles, the tubercles of the other species being represented by slight 
elevations. Vertical fins very high, the longest rays of dorsal and 
anal two-thirds the length of the head. A narrow band of teeth on 
the colored side of the lower jaw. Dorsal fin beginning on the level 
of the premaxillary, its first five rays on the blind side; caudal longer 
than head. Head 44; depth 1% D. 68; A. 48-50. San Diego to 
Alaska, not generally common, but widely distributed; usually in 
deep water. 

(Girard, Proc. Acad. Nat. Sci. Phila. 1854, 139: Parophrys cenosus Giinther, iv, 456.) 


457.-—H YVPSOPSETTA Gill. 


(Gill, Proc. Acad. Nat. Sei. Phila. 1864, 195: type Pleuronichthys guttulatus Grd.) 
Eyes and color on the right side. Body broad, ovate, rhomboid; 
mouth very small; teeth slender, equal, acute, in several series; lips 
thick, not plicate. Lateral line nearly straight, with an accessory 
dorsal branch. Scales small, smooth. Dorsal fin beginning on the 
dorsal ridge, not turned to the blind side; anal spine present; caudal 
fin convex. Gill-rakers little developed. (6y¢, deep; werra, flounder.) 


12890. HE. guttulata (Grd.) Gill. —Diamond Flounder; ‘ Turbot.” 

Brown, with numerous pale-bluish blotches in life, these disappearing 
in spirits; blind side white,with a strong tinge of yellow along profile 
of head; fins plain, sometimes with black specks. Body very deep, 
somewhat angulated near middle of back and belly; eyes moderate, 
separated by a flattish, raised area: head without spines or tuber- 
cles; seales of opercular region little developed; those of blind side 
reduced; no teeth on right side of either jaw. Accessory lateral line 
long, half length of body. Anal spine small; pectorals about half 
lengih of head; ventrals rather short; caudal peduncle much deeper 
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than long; caudal large, nearly as long as head. Head 38; depth 12. 
D. 68; A. 50; Lat. 1.95. L.12 inches. A variable species. Coast of 
California; abundant. 


( Pleuronichthys guttulatus Girard, Proc. Acad. Nat. Sci. Phila. 1856, 137: Pleuronectes 
guttulatus Giinther, iv, 445: Parophrys ayresi Giinther, iv, 456; Gill, Proc. Acad. Nat. 
Sei. Phila. 1864, 193: Pleuronichthys guttulatus Lockington, Proc. U.S. Nat. Mus. 1879, 
94.) 


458.—PLEURONECTES* Linneus. 
Plaices. 


(Platessa Cuvier: Platichthys and Parophrys Girard: Lepidopsetta, Myzopsetta, Liopsetta, 
and ELuchalarodus Gill: Clidoderma and Pseudopleuronectes Bleeker: Limanda 
Gottsche: Flesus Moreau.) 


(Artedi; Linnzeus Systema Naturz: type Pleuronectes platessa L.) 

Eyes and color on the right side (except in P. stellatus, which is indif- 
ferently dextral or sinistral). Body ovate, elliptical, compressed; head 
moderate, sometimes tuberculate; mouth small, the small, narrow max- 
illary reaching front of eye or beyond; blind side with one (rarely two) 
series of close-set, conical or incisor-like teeth; colored side of both 
jaws usually toothless. Scales small, ctenoid or cycloid, often imper- 
fectly imbricated, sometimes tubercular or obsolete. Lateral line 
nearly straight, or more or less arched anteriorly, simple, or with an 
accessory branch. Gill-rakers small, widely set. Species very numer- 
ous in northern seas. (zAsvpdv, side; vxztq_s, Swimmer.) 

a, Lateral line with an accessory dorsal branch, long or short. 
b. Lateral line straight or with a slight arch. 
ec. Seales mostly cycloid, small, imbricated. (Parophryst Girard.) 
128. P. vetalus (Grd.) J. & G. 

Uniform light olive brown; the young somewhat spotted with 
blackish. Body elongate-elliptical; snout very prominent, much pro- 
truding, forming an abrupt angle with the descending profile; depth 
of head opposite middle of upper eye about equalling distance from 
middle of orbit to snout; eyes PARE, separated bye a very BARON, pigh 








mR if we were ate Pauls to some of fue ae the same generic ears as in 
other Pleuronectida, we should be obliged to establish a genus for almost every species, 
and to separate fishes which evidently form one natural group” (Giinther, iv, 438). 
The curvature of the lateral line is here subject to much variation; the accessory 
lateral line, characteristic of so many Pacifie species, disappears by degrees, while the 
gradations in dentition end squamation are so numerous as to be apparently useless 
for generic characters. We are unable to follow Dr. Giinther in referring to Pleuronec- 
ies, the species of Glyplocephalus and Cynicoglossus, which seem to us to represent a 
well-differentiated type. 

tGirard, Proc, Acad. Nat. Sci. Phila. 1854, 139: type Parophrys vetulus Girard. 
(tapa, near together; oppus, eyebrow; in allusion to the narrow interocular space. ) 
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ridge; eye large, 43 in head, the upper with vertical range; mouth very 
small; maxillary not reaching pupil; teeth trenchant, small, and rather 
narrow, widened at tip; about 45 teeth on left side of lower jaw; few 
teeth on right side of lower jaw. Accessory lateral line long. Pec- 
toral about half length of head; caudal truncate, 13 in head. Fin rays 
entirely sealeless. Scales on body all cycloid, those: on cheeks often 
slightly ciliated. Head 34; depth 25. D.74 to 86; A. 54 to 68; Lat. 1. 
105 (tubes). Santa Barbara to Alaska; an abundant species. 


(Parophrys vetulus Girard, Proc. Acad. Nat. Sci. Phila. 1854, 140: Parophrys vetulus 
Giinther, iv, 455: Pleuronectes digrammus Giinther, iv, 445: Parophrys hubbardi Gill, 
Proc. Acad. Nat. Sci. Phila.1862, 281.) 


cc. Scales everywhere strongly ctenoid, well imbricated. (sopsetta* Lock.) 
d. Seales closely imbricate; accessory lateral line long. 
1282. P. isolepis (Lockington) J. & G. 

Color brownish, mottled and blotched with darker. Body elliptical, 
much compressed, moderately deep, the curvature very regular; head — 
moderate, strongly compressed, the profile little depressed above the 
eye; eyes rather large; interorbital space broad, flattish, with several 
series of scales. Scales on cheeks similar to those on body, rather 


large, ctenoid, and closely imbricated. Mouth comparatively large; 
1b414 
9+ 24 
ical, close-set, in one somewhat irregular series, or partly in two series; 


maxillary reaching pupil, 3% in head; teeth not large, about , con- 
those on colored side small. Lower pharyngeals each with a double 
row of bluntish teeth. On the blind side the scales are more or less 
ctenoid, sometimes smooth; those on the cheeks weakly ctenoid; most 
of the opercle, the preopercle, interopercle, and subopercle on blind 
side naked. Lateral line with a very slight arch in front, the depth of 
which is less than one-fifth the length; accessory branch nearly as long 
as head. Fins rather low, mostly covered with ctenoid scales. Head 4; 
depth 24. D. 88; A. 65; Lat. 1.88. L.12 inches. Point Concepcion 
to Puget Sound; rather common in deep water. This species bears 
some resembrance to Hippoglossoides melanostictus. 

(Lepidopsetta umbrosa Lockington, Proc. U. 8. Nat. Mus. 1879, 106 (not of Girard): 
Lepidopsetta isolepis Lockington, Proc. U. S. Nat. Mus. 1880, 325.) 


dd. Scales loosely imbricate; accessory lateral line very short. 
1283. P.ischyrus J. & G. 


Light olive brown, vaguely clouded with light and dark; fins reddish 
brown; afew roundish dusky blotches on dorsal and anal; pectoral and 





*Lockington MSS.: type Lepidopsetta isolepis Lock. (d60S, equal; perra, flounder.) — 
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caudal tipped with dusky; blind side white, immaculate, or with small 
round rusty spots; left side of head sometimes rusty tinged. Body 
oblong, robust; caudal peduncle rather long; snout projecting; form- 
ing an angle with the profile; mouth oblique, the chin projecting ; 





teeth °*+*° narrowly incisor-like, bluntish, in a single, rather close-set 
10 + 22? ’ ) oft 


series; maxillary reaching past front of orbit, 53 in head; eyes large; 
interorbital space rather broad, scaly, continuous with a ridge above 
opercle. Head mostly covered with scales like those of the body, but 
smaller and rougher. Gill-rakers feeble. Lower pharyngeals each 
with two rows of coarse blunt teeth. Scales thick and firm, adherent, 
not closely imbricated; those in front well apart; all the scales strongly 
ctenoid; blind side with similar scales, almost as strongly ctenoid. Ver- 
tical fins mostly scaly. Lateral line conspicuous, its scales less rough 
than the others; a distinct short accessory lateral line on both sides, 
extending to about the tenth dorsal ray, less than one-sixth head; aseries 
of pores around lower eye behind. Dorsal beginning over pupil, its ante- 
rior rays low; its highest rays nearly half length of head; caudal 
large, double truncate; pectoral of right side about half head. Head. 
34; depth 2. D. 70 to 76; A. 52 to 57; V.6; Lat.l. 85. L. 15 inches. 
Puget Sound. 
(Parophrys ischyrus Jordan & Gilbert, Proc. U. S. Nat. Mus. 1880, 276.) 


bb. Lateral line with a strong arch in front; scales rough. (Lepidopsetta* Gill.) 


1284. P. bilimeatus (Ayres) Gthr. 


Yellowish brown, with numerous round pale blotches. Body broadly 
ovate, thickish; mouth moderate, turned toward the left side; teeth 
stout, conical, little compressed, bluntish, in one series, rather irregu- 
larly placed. Lower pharyngeals broad, with two rows of blunt teeth. 
Gill-rakers few, very short, thick and weak, without teeth. Snout pro- 
jecting; eyes large, separated by a prominent ridge, which, like the 
cheeks and upper portion of the opercle, is covered with rough stellate 
scales; lower eye advanced; opercle, subopercle, and interopercle of 
left side scaly; preopercle naked. Scales rather small, mostly ctenoid, 
not closely imbricated; those on the blind side smooth; scales on the 
cheeks and other parts of the head very rough; scales of body smoother 
and less closely imbricated anteriorly, the degree of roughness varia- 
ble, northern specimens (var. wnbrosus) being roughest. Lateral line 





*Gill, Proc. Acad. Nat. Sei, Phila. 1864, 195: type Platichthys umbrosus Girard = 
Platessa bilineata Ayres. (Aemidos, scaly; Werra, flounder. ) 


Bull. Nat. Mus. No. 16 D3, 
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moderately arched anteriorly, with an accessory dorsal branch, which is 
less than half length of head. Height of arch less than one-third its 
length. Dorsal beginning over the eye, its anterior rays low; caudal con- 
vex; anal preceded by a spine; a concealed spine behind ventrals; rays 
of dorsal and anal all simple; dorsai and anal somewhat scaly; caudal 
three-fifths length of head; pectoral half head. Lower pharyngeals 
broad, each with two rows of blunt teeth. Head 32; depth 24. D. 80; 


A. 60; teeth 7+"; Lat.1. 85. L. 20 inches. San Franciseo to Alaska ; 


25+ 10? 
abundant northward. <A food-fish of some importance. 


(Platessa bilineata Ayres, Proc. Cal. Acad. Nat. Sci. 1855, 40: Pleuronectes bilineatus 
Giinther, iv, 444: Lepidopsetta bilineata Lockington, Proc. U. S. Nat. Mus. 1879, 103: 
Platichthys umbrosus Girard, Proc. Acad, Nat. Sci. Phila. 1856, 135: Pleuronectes um- 
brosus Giinther, iv, 454: Pleuronectes perarcuatus Cope, Proc. Amer. Phil. Soc. 1873.) 


aa. Lateral line without accessory branch. 
e. Lateral line strongly arched in front; scales ctenoid. (Limanda* Gottsche. ) 


1285. P. ferrugimems (Storer) J. & G.—Sand Dab. 

Brownish olive, with numerous, irregular, reddish spots; fins simi- 
larly marked; left side with caudal fin, caudal peduncle, and margins 
of dorsal and anal fins lemon yellow. Body ovate-elliptical, strongly 
compressed; teeth small, conical, close-set, in a single series on each 
side in each jaw. Snout projecting, forming a strong angle above 
upper eye, with the descending profile. Gill-rakers of moderate length, 
very weak, not toothed. Eyes moderate, 45 in head, the lower slightly 
_in advance of upper, separated by a high, very narrow ridge, which is 
sealed posteriorly, and is continued backward as an inconspicuous but 
rough ridge to the beginning of the lateral line. Scales imbricate, 
nearly uniform, those on right side rough-ctenoid, those on left side 
nearly or quite smooth; scales on body rougher than on cheeks. Cau- 
dal peduncle short, higher than long. Dorsal inserted over middle of 
eye, its middle rays highest; pectoral less than two-fifths length of 
head; caudal fin rounded; anal spine present. Lateral line simple, 
with a rather low arch in front, the depth of which is barely two-fifths 
the length. A concealed spine behind ventrals; ventral of colored side 
partly lateral, the other wholly so; anal spine strong. Head 4 in 
length; depth 23. D. 85; A. 62; Lat. 1. 100. Atlantic coast, chiefly 
northward. 


(Platessa ferruginea Storer, Report Fish. Mass. 1839, 141: Platessa rostrata H. R, 
Storer, Bost. Journ. Nat. Hist. vi, 268: Myzopsetta ferruginea Gill, Proc. Acad. Nat. 
Sci. Phila. 1264, 217.) 

*Gottsche, Wiegmann’s Archiv. 1835, 100: type Pleuronectes limanda L. = Limanda 
vulgaris Gottsche. (Limanda, an ancient name of L. vulgaris; perhaps from Aiunyv, 
a small bay or creek. ) 





te 


ss 
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1286. P. asper Pallas. 

Brown, nearly plain, the blind side with tinges of lemon-yellow. 
Form of P. bilineatus. Teeth small, almost conical, on both sides of the 
mouth; interorbital space narrow, scaly; opercle and preopercle naked 
below. Gill-rakers very feeble. Pharyngeals not very broad, their teeth 
bluntish, not paved. Scales small, wide apart, partly imbedded, each 
one with 1-4 spinules, which are almost erect; anterior scales with 3-4 
of these spinules; posterior mostly with 1; scales of blind side smoother; 


‘middle rays of dorsal and anal only scaly. No accessory lateral line. 


Anal spine present; twentieth anal ray and thirty-seventh dorsal ray 
longest; caudal double truncate. Head 33; depth 2. D. 69; A. 53. 
Alaska to Kamtschatka. 

(Pleuronectes asper Pallas, Zoogr. Ross.-Asiat. iii, 425, 1811: Pleuronectes asper Giin- 
ther, iv, 454: Limanda aspera Bean, Proc. U. 8. Nat. Mus. 1881, 242.) 

1287. P. beami (Goode) J. &. G. 

Grayish, mottled with darker; a conspicuous black blotch on the 
outer rays of caudal on each side. Body elliptical, with angular out- 
lines, strongly compressed; head very short; snout abbreviated; mouth 
small, subvertical; teeth small, apparently in two rows, chiefly on the 
blind side of lower jaw; eyes large, as long as mandible; interorbital 
space very narrow. Dorsal fin beginning about pupil, its rays long, 
wide apart, exserted; right ventral near the median line. Caudal broad, 
fan-shaped. Lateral line with an abrupt curve, the length of which is 
twice its height and about equal to length of head, its scales highly 
specialized; lateral line on colored side less developed. Scales small, 
strongly ctenoid on the right side; larger and cycloid on the blind side. 
Head 53; depth 22. D.64; A. 63; Lat. 1. 88, 27 scales in its curve. 
Deep water off the Rhode Island coast. (Goode.) 

(Limanda beant Goode, Proc. U. S. Nat. Mus. 1880, 473.) 


ee. Lateral line without anterior arch. 
Jf. Eyes and color on either side; scales coarse, stellate; lower pharyngeals broad, 
with paved teeth. (Platichthys* Grd.) 
1288. P. stellatus Pallas.—California ‘ Flounder.” 

Dark brown or nearly black, with lighter markings; fins reddish 
brown; dorsal and anal with four or five vertical black bands; caudal 
with three or four black longitudinal bands. Body broad and short, 
the snout forming a slight angle with the profile; lower jaw projecting; 
interocular space rather broad, with very rough scales. Large rough 








*Girard, Proc. Ac. Nat. Sci. Phila. 1856, 186: type Platichthys rugosus Grd. (7Aarvs, 
flat; 2y9vs, fish. ) 
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seales at base of dorsal and anal rays and on sides of head; similar 
but smaller scales scattered over the body. Lateral line smooth. Fins 


without scales; a cluster of bony prominences above opercle. Teeth 


10 +15 
712-F 16" 


with coarse, paved teeth. Head 32; depth 2. D.58; A.42. L. 30 
inches. San Luis Obispo to Kamschatka; very abundant northward; 
one of the largest and most important of the flounders of the Pacific 


incisor-like, truncate, rather broad Lower pharyngeals broad, 


coast. 

(Pallas, Nov. Act. Petropol. 1, 347: Platichthys rugosus Girard, U.S. Pac. R. R. Surv. 
Fish. 148; Giinther, iv, 443: Platichthys stellatus Lockington, Proc. U. 8. Nat. Mus. 
1879, 91.) 


ff. Eyes and color strictly on the right side. 
g. Scales not imbricated, usually ctenoid in the male, cycloid in the female ; lower 
pharyngeals broad, with paved teeth. (Pleuronectes.) 


£289. P. quadrituberculatus Pallas. 

Grayish, mottled with paler and with round: black spots; fins very 
dark. Form of P. glaber. Mouth very small, with small, incisor-like 
teeth, rounded at tip. Eyes separated by a narrow ridge; about five 
small, prominent, conical, obtuse bony tubercles in a row above the op- 
ercle, continuous with the direction of the lateral line, which is straight, 
without accessory dorsal branch; tubercle above opercle largest. Scales 
small, eycloid in all specimens examined. Anal spine present. Head 
32; depth 2. D. 68; A.50; Lat. 1. 78. Coasts of Alaska and Kam- 
tschatka. 

(Pallas, Zoogr. Ross.-Asiat. iii, 423, 1811: Parophrys quadrituberculatus Giinther, iv, 
456; Bean, Proc. U. 8. Nat. Mus. 1881, 241: Pleuronectes pallasi Steindachner, Ichth. 
Beitriige, viii, 45, 1879.) ; 
4290. P. glaber (Storer) Gill. 

Grayish brown, mottled with darker brown; fins with blackish spots. 
Body oblong, ovate. Eyes rather small, separated by a naked elevated 
ridge. Jaws sometimes each with two distinct rows of teeth; the inter- 
rupted outer series of truncate, close-set, thickish incisor-like teeth, 
which are sometimes movable; the inner row of similar teeth more 
widely set and rather distant from the outer row (and often or generally 
wanting); about 20 teeth in outer row in lower jaw; right side of both 
jaws toothless; interorbital ridge continuous with a broad, naked, 
smoothish, tuberculose ridge, which joins the lateral line. Scales small, 
distant, non-imbricate, smooth in the female and more or less ctenoid in 
the male; those on blind side smaller. Fins moderate, somewhat scaly ; 
anterior rays of dorsal low; pectoral a little more than half head; bases 
of vertical fins not tubereulate. Anal spine present. Lower pharyngeals — 
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separate, broad, with coarse teeth. Head 34; depth 2. D. 55; A. 40; 
Lat. 1. 70 (pores). L. 10 inches. Atlantic coast; chiefly northward. 

(Platessa glabra Storer, Proc. Bost. Soc. Nat. Hist. i, 130, 1843, and Fish. Mass. 393, 
pl. 31, f.1: BLuchalarodus putnami Gill, Proc. Acad. Nat. Sci. Phila. 1864, 222—male ; 
Bean, Proc. U. S. Nat. Mus. 1878, 347: Liopsetta glabra Gill, Proc. Acad. Nat. Sci. 
Phila. 1864, 217.) 

129%. P. glacialis Pallas. 

Dark brown, the fins spotted. Form of P. glaber. A roughened ridge 
above the cheeks and opercles on the eyed side. Eyes separated by a 
narrow smooth bony ridge. Scales minute, imbedded, non-imbricate, 
ctenoid in the males, smooth in the females; scales on blind side sim- 
ilar, less developed; scales of lateral line a little larger. Teeth col- 
ored, incisor-like, forming an even edge, mostly on blind side. An 
anal spine; pectorals short. Head 4; depth 24. D.56; A.42. Alaska 
to Northern Siberia. 


(Pallas, Itin. iii, App. 706; Pallas, Zoogr. Ross. Asiat. iil, 424: Pleuronectes glacialis 
Richardson, Fauna, Bor.-Amer. Fish. 258; Bean, Proc. U. 8S. Nat. Mus. 1581, 241: Pleu- 
ronectes cicatricosus Pallas, Zoogr. Ross.-Asiat. ili, 424 (g, D. 59; A. 36): Pleuronectes 
franklini Giinther, iv, 442, 1862 (9, D. 56; A. 37). 


gg. Scales well imbricated, strongly ctenoid; lower pharyngeals narrow, with conic 
teeth. (Pseudopleuronectes Bleeker.* ) 
1292. P. americanus Walbaum.—/JWinter flounder ; Mud dab. 

Dark rusty brown, spotted or nearly plain; youtig olive brown, more 
or less spotted and blotched with reddish. Body elliptical, an angle 
above eye. Head covered above with imbricated, strongly ctenoid scales 
similar to those on the body; blind side of head nearly naked; inter- 
orbital space rather broad, strongly convex, its width half eye; the 
space entirely scaled; teeth compressed, incisor-like, and widened to- 
wards tips, close-set, forming a continuous cutting edge; some of teeth 
often emarginate, sometimes movable; right side of both jaws tooth- 
less. Highest dorsal rays less than length of pectorals, and more than 
half length of head; anal spine present. Head 4 in length; depth 24. 
D. 65; A. 48; Lat. 1. 83. Coast of New York, northward; abundant. 


(Walbanm, Artedi, Pisce. 1792, 113; Giinther iv, 443: Platessa plana Storer, Fish. 
Mass. 373.) ; 
459.—GLYPTOCEPHALUWS Gottsche. 


(Gottsche, Wiegmann’s Archiv. 1835, 156: type Glyptocephalus saxicola Gottsche= 
Pleuronectes cynoglossus L.) 


Eyes and color on the right side. Body extremely elongate, more 
than twice as long as deep; much compressed. Head very small and 


*Bleeker, Comtes Rendus. Acad. Sci. Amst. xiii, 1862: type Platessa plana Storer. 
(peddos, false; tlevporv2yrns, Pleuronectes.) 
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short; its blind side with many excavations and mucous cavities in the 
skull, mandible, and preopercle. Mouth very small; teeth moderate, 
incisor-like, broad, equal, close-set, in a single series; no teeth on 
vomer or palatines. Gill-rakers short, weak. Lower pharyngeals nar- 
row, with one or two rows of conical teeth. Lateral line nearly 
straight, simple; scales very small, smooth; dorsal and anal very long, 
there being more than 90 rays in the dorsal and more than 89 in the 
anal; caudal fin rounded; anal spine present. Vertebre in increased 
number. Northern seas. (yjuztdés, sculptured; zega27, head.) 


1293. G. cymogiossus (Linn.) Gill.—Craig-flounder. 

Grayish brown; membranes of the fins with dark spots; pectoral of 
the colored side dark, about half as long as the head. Upper jaw with 
about 50 teeth; eyes large, separated by a narrow, scaly ridge; opercle 
adnate to shoulder-girdle for a short distance only. Pectorals very 
short, not faleate, that of right side about half length of head. Head 
5 in length; depth 23. D.105 (101 to 112); A. 95 (87 to 99). Lat. 1. 
125. North Atlantic, on both sides; abundant in deep water north- 
ward. 

(Pleuronectes cynoglossus Linn. Syst. Nat. i, 259, 1758: Glyptocephalus acadianus Gill, 


Proce. Acad. Nat. Sci. Phila. 1873, 361: Pleuronectes cynoglossus Giinther, iv, 449: Pleu- 
ronectes elongatus Giinther, iv, 450: Collett, Norske Nord-Havs. Exp. 260.) 
1294. G. zachirus Lockington. 

Uniform brownish, fins darker; blind side everywhere dusted with 
dark points. Body elongate; snout very blunt; interorbital space a 
very narrow, scaly ridge; mouth somewhat twisted toward the blind 
side; teeth on both sides of jaws, broad and compressed, in a single 
row, forming a blunt, continuous edge; about 34 in the lower jaw. 
Eyes very large, 32 in head. Opercle nearly free from shoulder-girdle. 
Pectoral of the colored side faleate, longer than the head, more than 
twice as long as the pectoral of the blind side. Body not slimy. Head 
42; depth3. D.94 to 106; A.79 to 89; Lat. 1.138. L.15 inches. Coast 
of California; in deep water. 

(Lockington, Proc. U. 8. Nat. Mus. 1879, 88.) 


469.—C WY NICOGLOSSUS Bonaparte. 
(Microstomus Gottsche, preoccupied by Microstoma: Brachyprosopon Bleeker.) 


(Bonaparte, Fauna Italica, 1837, fase. xix: type Pleuronectes microstomus Don.) 
This genus agrees with Glyptocephalus in the elongate body, long 
fins, and numerous vertebra, differing in the absence of the cavernous 
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structure of the head. -Anal spine obsolete.  (zv»:z0s, dog like; yidaca, 
tongue.) 


1295. G. pacificus Lockington. 

Olive brown, with darker blotches; fins blackish; blind side more or 
less dusky. Body elongate, elliptical; snout not blunt; interorbital 
space a narrow, scaly ridge; eyes large, 3 in head; mouth very small; 
teeth large and very broad, forming a continuous cutting edge on blind 
side only of each jaw; about 10 teeth in lower jaw. Opercle above its 
angle wholly adnate to shoulder-girdle. Dorsal and anal fins low. 
Pectoral fins moderate, that of the colored side a little the longer, 
about two-thirds length of head; ventrals very small. Body exces- 
sively slimy in life. Head 43; depth 34. D. 102; A. 85; Lat. 1. 140. 
L. 12 inches. Alaska to Monterey; abundant in deep water. 

(Glyptocephalus pacificus Lockington, Scientific Press Suppl. i, 21, April, 1879 : Glypto- 
cephalus pacificus Lockington, Proc. U. 8. Nat. Mus. 1879.) 

461.—ETROPUS Jordan & Gilbert. 


(Jordan & Gilbert, Proc. U.S. Nat. Mus. 1881, 364: type Etropus crossotus J. & G.) 

Eyes and color on the left side. Body regularly oval, deep and 
compressed. Head small; mouth very small, the teeth close-set, slen- 
der and pointed, somewhat incurved, mostly on the blind side; no teeth 
on vomer. Eyes small, separated by a narrow, scaleless ridge; margin 
of preopercle free. ~ Ventrals free from anal, that of colored side in- 
serted on ridge of abdomen, its base rather long. Dorsal fin beginning 
above eye; caudal double truncate; anal without spine. Scales thin, 
deciduous, ctenoid on left side, cyeloid on blind side. Lateral line 
simple, nearly straight. Size small. This genus is apparently allied 
to Citharichthys, although the mouth is very small. (ezpov, abdomen; 
zoos, foot; in allusion to the insertion of the ventrals.) 

1296. E. crossotus J. & G. 

Light brown, with some darker blotches; fins mottled and spotted. 
Teeth in lower jaw on both sides, in upper on blind side only. Eyes 
large, separated by a narrow scaleless ridge, which extends above the 
opercle; edge of preopercle and especially of Gpercle on blind side 
fringed with white cilia. Caudal one-fourth longer than head; pectoral 
of left side three-fifths head; ventral of blind side longest, inserted in 
advance of the other. Head 44; depth2. D.80; A.61; V.6; Lat. 1. 68. 
L. 5inches. Coast of Louisiana and Texas to Mazatlan and Panama; 
locally abundant. 

(Jordan & Gilbert, Proc. U. 8S. Nat. Mus. 1881, 364; 1882, —.) 
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462.—THYVRIS Goode. 


(Goode, Proc. U. S. Nat. Mus. 1880, 344: type Thyris pellucidus Goode.) 

Body elongate, soft, and translucent. Head very short; mouth small, 
toothless. Eyes sinistral, close together, the lower slightly advanced. 
Pectorals of blind side smallest; ventrals crowded together on median 
keel of body, their bases prolonged on this keel. Rays simple; dorsal 
beginning on the snout; caudal subsessile, almost confluent with dorsal 
and anal. Scales very thin, easily detached, probably cveloid. Lateral 
line well marked, straight. One species known, from deep water. 
(ddpts, Window, from the translucent body.) 


1297. "ET. pellucidtus Goode. 

Colorless, translucent; three conspicuous dusky longitudinal lines on 
left side, the middle one faintest. Two streaks on right side; eyes 
black.’ Body thin, pellucid, divided into three longitudinal tracts by 
depressions at the bases of the rows of interspinous processes. Scales 
small, thin, caduecous. Head very small; eyes small, protruding, their 
diameter equal to the interorbital space and half the length of the 
snout; mouth small, formed as in the soles, the upper jaw somewhat 
hook-shaped. Dorsal fin beginning in advance of the eye, ef long, 
flexible, simple, rays, the tips of which are much exserted. Pectorals 
inserted far below lateral line, that on blind side as long as orbit, the 
other as long as snout; ventrals reaching past front of anal. Head 5; 
depth 3. D. 100; A. 80; P.12 (left), 4 (right). LL. 3 inches. (Goode.) 
Gulf Stream, off the coast of Rhode Island. Perhaps a larva of some 
species of which the mature form is as yet unknown. 

(Goode, Proc. U. 8. Nat. Mus. 1880, 3344.) 


463.—_MONOLENE Goode. 
(Goode, Proc. U. S. Nat. Mus. 1880, 338: type Monolene sessilicauda Goode. ) 

Body thin, elongate; eyes on the left side, very close together, near 
the profile; mouth moderate, the length of the maxillary less than one- 
third that of the head; teeth minute, in a single series, nearly equal on 
both sides; no teeth on vomer or palatines. Scales rather large, ctenoid 
on colored side, eycloid on blind side. Lateral line well-marked, that 
of colored side strongly and angularly curved anteriorly; that of blind 
side nearly straight. Pectoral of blind side wholly absent; dorsal 
beginning on the snout, its rays all simple. Caudal fin sessile, almost 
confluent with dorsal and anal. Ventral fins normal. Gill-rakers few, 
feeble. Vertebrxe 43. Deep-sea fishes. (yévos, single; @Aévy, arm.) 
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1298. M. sessilicauda Goode. 

Ashy brown, with darker brown spots; blind side white; pectoral 
blackish, with traces of darker transverse bands. Body thin, its thiek- 
ness not greater than the diameter of the eye; depth 74 times the diame- 
ter of the eye; head everywhere closely thatched with scales even to 
the edges of the lips. Vertical fins mostly scaly. Lateral line on left 
side arched, its direction peculiar, the curve having two angles; lateral 
line on blind side nearly straight. Dorsal beginning on the snout, 
highest posteriorly, its longest rays half the head; anal beginning close 
to the vent. Caudal rounded. Pectoral three-fourths length of head. 
Ventrals on the median line, equal. Head 5; depth 22. D.99 to 103; 
A. 79 to 84; scales 23-92-25, 20 in the anterior curve. LL. 6 inches, 
Gulf Stream, off Newport, Rhode Island. ( Goode.) 

(Goode, Proc. U. 8. Nat. Mus. 1880, 333.) 


464.—_ACHIEIR UWS Lacépéde. 
Soles. 


(Lacépeéde, Hist. Nat. des Poiss. iv, 659, 1802: type Plewronectes achirus L.—= Achirus 
fasciatus Lac. = Pleuronectes lineatus L.) 


Eyes and color on the right side. Body oblong, bluntly rounded 
anteriorly. Head small; eyes small, close together, the upper eye in 
advance of the lower; mouth small, somewhat turned toward the colored 
side; nasal flaps present, the nostril of the blind side fringed; lip of the 
colored side fringed; teeth very small, on blind side only; gill-openings 
narrow; the branchiostegal region scaled. Head closely sealed every- 
where, the scales on the colored side similar to those on the body, those 
of the nape and chin much enlarged; scales on the blind side anteriorly, 
have their pectinations more or less produced, forming cirri; scales of 
both sides extremely rough, extending onthe fins. Lateral line straight, 
simple; edge of preopercle covered by the scales. Dorsal beginning 
on the snout, low in front and thickly sealed, its rays divided; anal fin 
similar, without spine; caudal fin free, convex; caudal peduncle very 
short and deep; pectoral fin of left side wanting, that of right side 
small or obsolete; ventral rays 3 or 4, the ventral fin of the colored side 
long, connected with the anal by a membrane.  (ézeca, without hands; 
i. €., Without pectoral fins.) 

a. Pectoral fins both obsolete. (Achirus.) 
1299. A. limeatus (L.) Cuv. 

Olive brown, usually with about 6 narrow vertical black cross-lines 

usually not broader than pupil and with numerous black spots and 
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clouds; fins with dark spots, some of whieh form bars parallel with the 
rays; left side white, usually more or less mottled, sometimes barred. 
Form oval, the outlines regular. Eyes small, separated by a flattish 
space wider than eye. A concealed spine in front of upper eye. Scales 
on napeand chin 3 or 4 times size of others. Fins moderate, scaly on 
both sides; caudal about as long as head. Head 34; depth 12. D. 
55; A.41; V.4; Lat.1.75. LL. 6inches. Atlantic coast, common from 
Cape Cod southward; ascending rivers. 

(Pleuronectes achirus L. Syst. Nat. ed. 10, i, 268: Pleuronectes lineatus L. Syst. Nat. 


ed. 12, i, 458: Achirus mollis Storer, Fish. Mass. 400: Solea achirus Giinther, iv, 476.) 
Subsp. brownma (Gthr.) J. & G. 
Cross-bands broader, as broad as eye; left side immaculate. Gulf of 


Mexico and southward. 


(Solea brownt Giinther, iv, 477.) 


465.—_APHORISTIA Kaup. 


(Kaup, Wiegmann’s Archiv. 1858, 106: type Archirus ornatus Lacépéde.) 

Eyes and color on the left side. Body elongate, lanceolate in out- 
line, rounded forward, tapering to a point behind, strongly compressed. 
Mouth small, unsymmetrical, twisted toward the colored side; teeth 
small; eyes very small, close together; snout short, not produced, 
with a hook; lips conspicuous, not evidently fringed; one nostril pres- 
ent, with a slight barbel, just before lower eye. Scales ctenoid, of mod- 
erate size, covering the whole body nearly uniformly; edge of preop- 
ercle covered by the scales; no lateral line on either side. Dorsal fin 
low, beginning just behind the snout, confluent with the anal around 
the tail; pectoral fins obsolete; ventral fin of colored side only pres- 
ent, not continuous with the anal. Gill-openings very narrow. Warm 
seas. (dgopia, a dearth; foros, a limb.) 


1300. A. atricauda Jor. & Gilb. 

Olivaceous, with very distinct dark streaks along the rows of scales, 
and with numerous vertical half-bars; those above lateral line alter- 
nating with those below, anteriorly, nearly meeting them behind; ver- 
tical fins black posteriorly. Body oblong-lanceolate, comparatively 
slender, not very blunt anteriorly. Mouth reaching to opposite the 
eye; lips large; teeth small, present on both sides. Seales small, much 
smaller on the head; those on blind side similar. Dorsal beginning on 
the head; ventral well separated from anal. Head 5$; depth 33. D. 
100; A. 80; Lat.1.105. L.5 inches. San Diego, Cal. 

(Jordan & Gilbert, Proc. U. S. Nat. Mus. 1880, 23.) 
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1301. A. plagiusa (L.) J. & G. 

Dark brown, with six er seven obscure darker cross-bands, and 
pumerous dark specks and mottlings, forming indistinet stripes; fins 
all speckled, the caudal not darker than the other fins. Teeth very 
small, present on both sides of the jaw; eyes very small, close together, 
the upper in advance, the lower just above angle of mouth. Ventral 
fin moderately developed, barely reaching anal, to which it is connected 
by a low membrane. Head 5; depth 34. D.95; A. 80; Lat. 1. 93. 
South Atlantic and Gulf coast to the West Indies; abundant in sandy 
bays. 


(Pleuronectes plagiusa Linn. Syst. Nat.: Plagusia plagiusa Gill, Cat. Fish. E. coast, 
794: Achirus ornatus Lac. iv, 659: Aphoristia ornata Gthr. iv, 490. 
’ Dp ’ 


Orver V.—PEDICULATLI. 
(The Pediculate Fishes.) 


Carpal bones notably elongate, forming a sort of arm, which sup- 
ports the broad pectorals. Gill-openings reduced to a large or small 
foramen, situated in or near the axils, more or less posterior to the 
pectorals. Noscales. Ventral fins jugular, if present; first vertebra 
united to the cranium by a suture; epiotics united behind supraoeci- 
pital; elongate basal pectoral radii reduced in number; no interclavi- 
cles; posttemporal broad, flat, simple; superior pharyngeals two, sim- 
ilar, spatulate, with anterior stem and transverse blade; basis of 
cranium simple. No air-duct to the swim-bladder. Anterior dorsal 
reduced to a few tentacle-like, mostly isolated, spines. This group is 
considered as a modified offshoot from Batrachoid or Blennioid forms. 
(Latin pediculatus, provided with a little foot or peduncle, in allusion 
to the peculiar pectoral fins.) 

(Pediculati Giinther, iii, 175-205.) 

ANALYSIS OF FAMILIES OF PEDICULATI, 


a, Gill-openings in or behind the lower axils of the peetorals; mouth large, terminal. 
b. Pseudobranchixw present; pseudobrachia with two actinosts; head broad, de- 
PDESSC Ue ace yremiet eae sels wic.t ic cie k ae m Sreiere es eete eee ets ES Saemtale LopHiipa, 124, 

bb. Pseudobranchixw none; pseudobrachia with three actinosts. 
ce. Ventral fins developed; pectoral members geniculated, with elongate pseudo- 


brachid) Soe reer ee cle he ee ANTENNARIIDA, 125 (a). 
ce. Ventral fins obsolete; pectoral members not geniculate, with moderate 
PHBUOCUIACHIAU es adios. dooce osas luids veces eek -CERATIIDA, 125 (0). 


aa, Gill-openings in or behind the upper axils; mouth small, usually interior. 
MALTHEID, 126. 


« 


844 CONTRIBUTIONS TO NORTH AMERICAN ICHTHYOLOGY—IV. 


Famity CX XIV.—LOPHIID/. 


(The Fishing Frogs.) 


Head wide, depressed, very large. Body contracted, conical, taper- 
ing rapidly backward from the shoulders. Mouth exceedingly large, 
terminal, opening into an enormous stomach; upper jaw protractile; 
maxillary without supplementary bone; lower jaw projecting ; both jaws 
with very strong, unequal, cardiform teeth, some of the teeth canine- 
like, most of them depressible; vomer and palatines usually with strong 
teeth. Gill-openings comparatively large, in the lower axil of the pecto- 
rals. Pseudobranchie present. Gill-rakers none. Skin mostly smooth, 
naked, with many dermal flaps about the head. Spinous dorsal of three 
isolated, tentacle-like spines on the head, and three smaller ones behind, 
which form a continuous fin; second dorsal moderate, similar to the anal; 
pectoral members scarcely geniculated, each with two actinosts and with 
elongate pseudobrachia; ventrals jugular, I, 5, widely separated. Py- 
loric coxca present. A single genus, with three or more species, living 
on sea-bottoms; remarkable for their great voracity. 


(Pediculati part, genus Lophius Giinther, iii, 178-182.) 


466._LOPHIUS Linnzeus. 
Fishing Frogs. 


(Artedi; Linnzeus, Syst. Nae 1758: type Lophius piscatorius L.) 

Characters of the genus included above. (Lophius, the ancient name 
of L. piscatorius, from Adgos, a crest.) 

1302. L. piscatorius.—Fishing-frog; Monk-fish; Goose-fish; All-mouth; Bellows- 
jish; Angler. 

Brownish, mottled, below white; mouth behind the hyoid bone im- 
maculate; pectorals and caudal black at tip; peritoneum black. Body 
depressed, tapering, scarcely longer than head. Humeral spine with 
three points, of which the posterior is the longest. Head surrounded 
with a fringe of barbels; top of head, in young, with many strong 
spines. Anterior dorsal spine elongate, fleshy at tip. D. I-I-I, WI— 
10; A.9. L.3 feet. North Atlantic, on both coasts; generally com- 
mon, from North Carolina northward. <A fish of singular ugliness of 
appearance. 

(Linn. Syst. Nat.; Giinther, iii, 179: Lophius americanus Cuv. & Val. xii, 380.) 


——————— 
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Faumy CXXV (a)—_ANTENNARIID®. 
(The Frog-fishes.) 


Head and body more or less compressed. Mouth vertical or very 
oblique; lower jaw projecting; jaws with cardiform teeth; premaxilla- 
ries protractile. Gill-openings small, pore-like, in or behind the lower 
axils of the pectorals. No pseudobranchie. Skin naked, smooth, or 
prickly. Pectoral members forming an elbow-like angle. Pseudo- 
brachia long, with three actinosts. Ventral fins present, jugular, near 
together. Spinous dorsal of one to three separated, tentacle-like spines; 
soft dorsal long, larger than anal. Pyloric cceeca none. Genera about 5; 
species nearly 40. Inhabitants of tropical seas, “living on floating sea- 
weed, and enabled, by filling the capacious stomach with air, to sustain 
themselves on the surface of the water”; therefore, widely dispersed 
by currents in the sea. 

( Pediculati pt. Giinther, iii, 182-200.) 

a. Head compressed; a rostral spine or tentacle, followed by two larger spines; pala- 
tine teeth developed. 

Pa Worsalispimesidaseconnectediast s.)2-2 oases ce ae ce too sect eco ANTENNARIUS, 467. 
aa. Head cuboid; a single rostral spine or tentacle; soft dorsal low. -.CHAUNAX, 463. 


467._ANTENNARIWS Lacépéde. 


(Chironectes Cuy.) 
(Commerson; Lacépede, Hist. Nat. Poiss. i, 421, 1798: type Antennarius chironectes 
Commerson. ) 


Body oblong, compressed, very deep through the occipital region, 
tapering behind; breast tumid. Mouth rather large, more or less 
oblique, or even vertical; cardiform teeth on jaws, vomer, and pala- 
tines. Eye small. Skin smooth, granular or spinous, with numerous 
fleshy slips. First dorsal spine developed as a small rostral tentacle; 
second and third dorsal spines strong, covered with skin, with nu- 
merous fleshy filaments; soft dorsal high and long; anal short and 
deep; caudal fin rounded; pectoral fins moderate, with a more or less 
slender wrist, at the lower posterior angle of which are the very small 
gill-openings; ventral fins well developed. Fantastic-looking fishes; 
very numerous in warm seas. (Latin antenna, a feeler or tentacle.) 

a. Ventral fins long; skin smooth or nearly so; mouth oblique. (Pterophrynoides* Gill. ) 
1303. A. histwrio (L.) J. & G.—Mouse-fish; Toad-fish. 

Yellowish, marbled with brown; 3 dark bands radiating from eye; 
~ * Plerophryne Gill, Proc. Acad. N at. Sci. Phila. 1863, 90: type Chironectes bouga invillei 
C. & V.; preoceupied as Plerophrynus: Pterophrynoides Gill, Proc. U. S. Nat. Mus. 


Is7xX, 216. (wrepor, wing; ppvry, toad; e7do0s, resemblance.) This genus is per- 
haps worthy of retention. 
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vertical fins barred with brown; belly and sides with small white 
spots. Skin of head and body, as well as dorsal fins, with fleshy tags, 
which are most numerous on the dorsal spines and abdomen. Wrist 
slender; ventrals large, nearly half as long as head. Dorsal and anal 
with the posterior rays not adnate to caudal peduncle. Head 24; 
depth 14. D. HI-14; A. 7; V. 5. Tropical parts of the Atlantic; 
abundant on our Gulf coast and occasional northward. 


(Lophius histrio Linn. Syst. Nat. ed. 10, 237: Chironectes levigatus Cuv. Mem. Mus. 
iii, 123: Antennarius marmoratus Giinther, iu, 185: Pterophryne histrio Gill, Proc. U. 8. 
Nat. Mus. i, 216, 1878.) ; 


aa. Ventral fins short; skin spinous; mouth vertical. (Antennarius.) 


1304. A. anmulatus Gill. 

Fawn-color, lighter below; many black spots ocellated with white 
both on the body and fins; body with several pink areas, one of which 
forms a triangular saddle in front of the dorsal and another a broad 
ring around the base of the caudal fin; angles of mouth with a pink 
spot. Mouth large, vertical. First dorsal spine slender and straight, 
terminating in three simple tentacles; third dorsal spine partly im- 
bedded in the skin; wrists and pectorals widened; ventrals short. 
Skin covered with bifid'spines. (G@ill.) Garden Key, Florida. 

(Gill, Proc. Acad. Nat. Sci. Phila. 1863, 92.) 


1305. A. pleurophthalonms Gill. 

Brown, marbled with lighter, and with scattered black dots; each 
side with three large black spots ocellated with brownish; one on 
dorsal near its base, a second immediately below it on the sides, and a 
third in the middle of the caudal fin; mouth behind tongue black, with 
yellow-lines. Skin covered with minute bifurcated spines. First dor- 
sal spine terminating in a fringed lobe; second spine longer than the 
first, its membrane extending nearly to the base of the third spine, 
the latter nearly free. (Gill.) Key West, Florida. 

(Gill, Proc. Acad. Nat. Sci. Phila. 1863, 92.) 


468.—CHAUNAX Lowe. 
(Lowe, Trans. Zod]. Soc. Lond. iii, 339, 1846: type Chaunaz pictus Lowe.) 

Head very large, depressed, cuboid. Mouth large, subvertical; jaws 
and palate with cardiform teeth. Skin with minute spines. Spinous 
dorsal reduced to a small tentacle above the snout; soft dorsal mod- 
erate, low; anal short. Muciferous channels conspicuous. Atlantic. 


(zabvae, one who gapes.) 
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12306. C. pictus Lowe. 

Bright orange above; sides rosy; fins vermilion. ostral tentacle 
short, pedicellate; muciferous channels, appearing as chain-like rows 
of pits. Head 14; depth 54. D.I-11; A.5; P.11; V.4; C.7. Deep 
sea; taken at Madeira and off the coast of Rhode Island. 


(Lowe, Trans. ZoGl. Soc. Lond. iii, 339, 1346; Giinther, iii, 200; Goode, Proc. U. S. 
Nat. Mus, 1880, 470.) 


Famity CXXV (b).—CERATIDZE. 


Head and body compressed. Mouth terminal, more or less oblique. 
Gill-openings small, in the lower part of the axils. No pseudobranchie. 
Spinous dorsal represented by one or more tentacles. Pectoral mem- 
bers not geniculated, with short pseudobrachia and three actinosts. 
No ventral fins. Fishes of the open seas, usually inhabiting consid- 
7 


erable depths; about 6 genera and 7 or 8 species known. All are 


uniform blackish in color. 
(Pediculati, genus Ceratias, Giinther, iii, 205: Ceratiide Gill, Proc. U. S. Nat. Mus. 
1878, 216.) 


a. Mouth moderate. 
b. Gill-arches unarmed; gills 24 pairs. 

c. Cleft of mouth nearly vertical; skin prickly. 
dp secondidorsalespine developed a jeec ais see et ecinel anos cei) soe. CERATIAS, 469. 
dd pecond:dorsalespine OWSOl eter nate) store = aeiaiee: tame Sara =f MANcAatiAs, 470. 
ec. Cleft of mouth nearly horizontal; skin smooth; second dorsal spine developed. 
ONIRODES, 471. 
bb. Gill-arches armed with dentigerous tubercles; gills in 4 24 pairs; skin with 
scattered tubercles; second dorsal spine obsolete .. ---- HIMANTOLOPHUS, 472. 


469.—CERATIAS Kroyer. 

(Kroyer, Naturhist. Tidsskrift. 2 reekke, i, 639, 1844: type Ceratias holbolli Kroyer.) 

Head and body much compressed and elevated, covered with prickly 
skin. Mouth wide, its cleft nearly vertical; teeth in jaws conic, mov- 
able, of moderate size; no teeth on vomer or palatines. Gills 24; gill- 
arches unarmed. Spinous dorsal reduced to two spines, one on the 
head, the other on the back, the basal element of the second spine 
exserted ; soft dorsal and anal short; pectorals very short, broad, of 
about 20 rays. Pylorie ccoeca 2, small. Skeleton soft, fibrous. Green- 
land. (z:paz:as, one that has horns.) 
1307. C. holbolsa Kroyer. 


Black. Caudal fin very long, lanceolate, longer than the trunk (ex- 
clusive of head). Cephalic spine reaching, when depressed, beyond 
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base of caudal; membrane behind dorsal and anal extending nearly to 


base of caudal. D.I, 1,4; A. 4; ©.8; P.19. Greenland. 
(Kroyer, Naturh. Tidsskr. 1844, 639; Giinther, iii, 205.) 


470.—_M ANCALEAS Gill. 


(Gill, Proc. U. 8. Nat. Mus. i, 227, 1878: type Ceratias uranoscopus Murray. 

General characters of Ceratias, but with the spinous dorsal reduced to 
a rostral spine, and two fleshy claviform tubercles behind it. Pectoral 
fins narrow, with about 10 slender rays. (Latin mancus, defective, ‘‘ with 
a quasi-diminutive termination to correspond with Ceratias.”) 


13908. MI. wramoscopms (Murray) Gill. 

Uniform black. Anterior spine of first dorsal produced in a long 
filament, ending in a pear-shaped bulb, terminating in a semi-trans- 
parent whitish spot, this spine originating on posterior part of head, 
and reaching, when depressed, nearly to the tip of tail; far behind this 
are two short, fleshy tubercles, lying in a depression in front of second 
dorsal. Teeth moderate, depressible. Skin everywhere with minute, 
imbedded conical spines. Eyes very small, placed high on the middle 
of the head. D.I-3 or 4; A. 4; C.8; P.10. (Murray.) Deep seas; 
taken at Madeira and off the coast of Southern New England. 


(Ceratias uranoscopus Murray, in Wyville Thompson, The Atlantic, ii, 67, 1878; Gill, 
1. c. 228; Goode, Proc. U. 8. Nat. Mus. 1880, 469.) 


471.—-ONIRODES Liitken. 


(Oneirodes Liitken, Overs. Kong. Dansk. Vidensk. Selsk. Forhandl. 1871, 56: type 
Oneirodes eschrichtii Liitken.) 


Head and body compressed, oval, covered with smooth skin. Mouth 


moderate, almost horizontal; vomer with teeth. Gill arches unarmed; . 


gills in 24 pairs. Spinous dorsal represented by a rostral spine, the 
basal element of which is procumbent and subcutaneous, and a second 
spine about midway between the rostral spine and the soft dorsal. 
Greenland.  (évecpddq4s, dream-like, in allusion to the small, almost 
covered, eyes.) 


1309. O. eschrichti Liitken. 

Black; terminal half of the bulb of the cephalic spine whitish. 
Cephalic spine with a bulbous termination, surmounted by slender 
filaments, in several transverse rows. Caudal fin shorter than trunk, 
without head. D.II-4. Deep sea, off Greenland. (G@ill.) 


(Liitken, Dansk. Vidensk. Selsk. Forh. 1871, 57; Gill, Proc. U.S. Nat. Mus. 1878, © 


218.) 
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erate size; chin with a barbel; jaws with bands of villiform teeth; 
vomer and palatines toothless. Dorsals 2; anal fin single, not notched; 
ventral fins with 5 rays, the outer rays filamentous; caudal rounded, 
slender, free; branchiostegals 7. (A diminutive of Phycis.) 


1234. P. dalwighkii Kaup. 

Color uniform brownish; pectoral and anal whitish; axil of pectoral, 
chin, and belly blackish; inside of mouth white. Head broad, de- 
pressed; cleft of mouth oblique; maxillary extending beyond vertical 
from pupil; interorbital space flat, its width rather less than vertical 
diameter of orbit; a concealed spine on each side of nape. Height of 
first dorsal equalling half length of head; second dorsal somewhat - 
lower, nearly uniform in height; anal similar to second dorsal, but 
lower; pectorals two-thirds length of head; filamentous ventral ray 
not reaching anal. Eleven series of scales betweeen anterior dorsal 
and lateral line. Head 4 in length; depth 53. D. 7-67; A. 69; V. 5. 
(Ginther.) Madeira; lately taken in deep water off the coast of Massa- 
chusetts. 

(Kaup, Wiegm. Arch. 1858, 88; Giinther, iv, 348.) 


440.—MOLVA Nilsson. 
Lings. 
(Nilsson, Skandinav. Fauna, 1832, iv, 573: type Gadus molva L.) 

Body elongate, covered with very. small scales. Chin with a barbel; 
lower jaw included; bands of teeth on jaws and vomer; lower jaw with 
large canines which are arrow-shaped and movable; vomer with a curved 
series of canines, mixed with small teeth, these mostly fixed; no teeth 
on palatines. Gill-membranes broadly united. Two dorsal fins, both 
well developed; one anal fin; ventrals of several rays. Northern seas. 
(An old name of M. vulgaris.) 


1235. M. vaigaris Fleming.—Ling. 

Barbel longer than eye; a short barbel at the nostril; eye as wide 
as interorbital space. D. 15-66; A. 62; V.6; vertebrae 27+ 37. (Giin- 
ther.) Greenland and Northern Europe. 

(Gadus molva L. Syst. Nat.; Fleming, Brit. Anim. 192; Giinther, iv, 361.) 

441.—LOTA Cuvier. 


Burbots. 


(Cuvier, Régne Anim. ii, 1817: type Gadus lota L. = Lota vulgaris Jenyns. ) 
_ Body long and low, compressed behind. Head small, depressed, 
Bull. Nat. Mus. No. 16——51 


‘ 


802 CONTRIBUTIONS TO NORTH AMERICAN ICHTHYOLOGY—IV. 


rather broad; anterior nostrils each with a small barbel; chin with a 
long barbel; snout and lower parts of head naked; mouth moderate, 
the lower jaw included; both jaws with broad bands of equal, villiform 
teeth, vomer with a broad, crescent-shaped band of similar teeth; no 
teeth on palatines. Gill-openings wide, the membrane somewhat con- 
nected, free from the isthmus. Scales very small, imbedded; vertical 
fins scaly. Dorsal fins two, the first short, the second long, similar to 
the anal; caudal rounded, its outer rays procurrent; ventrals of several 
rays. One species, living in fresh waters of northern regions. (Lota, 
the ancient name.) 


1236. L. maculosa (Le 8S.) C. & V.—Burbot; Lake Lawyer; Ling. 

Dark olive, thickly marbled and reticulated with blackish; yellowish 
or dusky beneath; young often sharply marked, the adult becoming 
dull-grayish; vertical fins with dusky margins. Maxillary reaching to 
posterior margin of eye; barbel longer than the very small eye; pec- 
toral 12 in head; ventrals reaching half way to vent. Head 43; depth 
6. D.13-76; A. 68; V. 7; vertebrie 21 + 38; ceca 30. L.2 feet. New 
England and Great Lake region, north to the Arctic seas; abundant 
northward; also (var. vulgaris) throughout Northern Europe and Asia. 


(Gadus lota L. Syst. Nat.: Gadus maculosus Le Sueur, Journ. Acad. Nat. Sci. Phila. 
1, 83, 1873: Lota compressa, inornata, and maculosa Dekay, New York Fauna, Fish. 1842, 
283-285: Lota vulgaris Jenyns, Manual Brit. Vert. 448: Lota vulgaris Giinther, iv, 359.) 


442.—BROSMIUS Cuvier. 
Cusks. 
(Cuvier, Régne Anim. ii, 1817: type Gadus brosme Miiller. ) 

Body moderately elongate, covered with very small scales. Mouth 
rather large, with teeth in the jaws, vomer, and palatines, some of 
those on the vomer and palatines enlarged; chin with a barbel; 
branchiostegals 7. Dorsal fin single, continuous, not elevated; anal 
fin similar, but shorter; caudal fin rounded; ventral fins several-rayed. 
Fishes of the Northern seas. (A latinization of the vernacular name 
brosme.) 


1237. B. brosme (Miiller) White.—Cusk. 

Brownish, mottled; young uniform dark slate-color, or with trans- 
verse yellow bands; vertical fins bordered with blackish, and with a 
white edge. Head flattened above; upper jaw slightly longer than 
lower; mouth large, oblique; maxillary reaching beyond orbit. Head 


san alan as etl ae Te Nall ng 
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44; depth 54. D.98; A. 71. (Storer.) Polar regions, south to Cape 


Cod and Denmark. 


(Gadus brosme Miiller, Prodr. Zo6]. Dan. 41, 1776: Gadus brosme Fabr. Faun. Greenl. 
140; Brosmius jlavescens Giinther, iv, 369: Brosmius flavescens Storer, Fish. Mass, 365: 
Brosmius brosme Giinther, iv, 369: Brosmius vulgaris Dekay, New York Fauna, Fish. 
289.) 

443.—GADUS Linneus. 


Cod-fishes. 


(Artedi; Linnzeus, Syst. Nat.: type Gadus callarias or morrhua L.) 

Body moderately elongate, compressed and tapering behind. Scales 
very small; lateral line present. Head narrowed anteriorly; mouth 
moderate or large; chin with a barbel, which is sometimes minute; 
teeth cardiform, subequal, or with those of one series more or less en- 
larged; vomer with teeth; none on the palatines. Dorsal fins three, 
well separated; anal fins two; ventral fins well developed, of about 
seven rays. Species of the Northern Seas; highly valued as food. 

(Gadus, the Latin name, akin to the English word Cod.) 

a. Lower jaw included; barbel well developed. 
b. Vent below second dorsal; species of large size. 


e. Lateral line black; mouth small, the maxillary not reaching eye. (Mclano- 
grammus* Gill.) 


1238. G. weglifimas L.—Haddock. 

Dark gray above, whitish below; lateral line black; a large dark 
blotch above the pectorals; dorsals and caudal dusky. Snout long 
and narrow, overlapping the small mouth; maxillary barely reach- 
ing front of orbit; teeth subequal, large, in a cardiform band in upper 
jaw; in asingle series on lower jaw and on vomer; occiput carinated; a 
ridge extending backward from each orbit; eye very large, two-thirds 
length of snout, 4 in head. Anterior rays of first dorsal elevated, 
three-fourths length of head, the fin pointed, higher than second and 
third dorsals; caudal lunate; vent below front of second dorsal. The 
skull in this species is more depressed than in Gadus callarias, broader, 
and thinner in texture; occipital crest exceedingly high, much higher 
than in Gadus, the wing-like projections at its base anteriorly spread- 
ing widely, raised above the surface of the skull. Head 33; depth 43. 
D. 15-24-21; A. 23-21. North Atlantic, on both coasts; an important 
food-fish, reaching a considerable size. 


(Gadus aglifinus Linnzus, Syst. Nat.: Gadus eglifinus Giinther, iv, 332: Melanogram- 
mus aglifinus Gill, Proce. Acad. Nat. Sei. Phila. 1863, 237.) 


*Gill, Proc. Acad. Nat. Sci. Phila. 1863, 237: type Gadus eglifinus L. (uédas, black; 
ypc, line.) 
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cc. Lateral line pale; mouth rather large, the maxillary reaching past front of eye. 
d. Vertebre normal. (Gadus.) 
1239. G. callarias L.—Common Cod-fish. 

Greenish or brownish, subject to many variations, sometimes yellow- 
ish or reddish; back and sides with numerous rounded brownish spots; 
lateral line pale; fins dark. Head large, but varying much in Size; 
maxillary about reaching middle of orbit; occipital keel not greatly 
developed; teeth strong, cardiform, in narrow bands, those of the outer 
row in the upper jaw, and of the inner row in the lower jaw, somewhat 
enlarged. Eye moderate, about half length of snout, First dorsal 
little elevated, its height about half length of head; vent under front 
of second dorsal; caudal slightly emarginate; pectorals half length of 
head. Head 34 to 44; depth about 4. D. 14-21-19; A. 20-18. North- 
ern Seas, south to Virginia, Oregon, and Japan, one of the most impor- 
tant of all food-fishes. The fish of the Pacific Ocean (var. macrocephalus) 
is said to have the air-bladder (“sounds”) smaller; it is wholly similar 
externally. The Greenland form (var. ogac) is very dark, with slender 
caudal peduncle, longer barbel, larger eye, broader interorbital space, 
longer pectorals, and more advanced ventrals. Great variations occur 
in size of head and in color among individuals from different regions. 


(Gadus callarias et morrhua Linn. Syst. Nat.; Giinther, iv, 328: Morrhua americana 
Storer, Hist. Fish. Mass. 343: Gadus macrocephalus Tiles. Mem. Acad. Sci. St. Petersb. 
ii, 360, 1810: Gadus macrocephalus Giinther, iv, 330: Gadus ogak Richardson, F. B. A. 
Fish. 246: Gadus ogac Bean, Bull. U. 8. Nat. Mus. xv, 110: Gadus auratus Cope, Proc. 
Am. Philos. Soc. Phila. 1873.) 


dd. Vertebre peculiarly modified, somewhat as in Merlucius. (Tilesta* Swainson.) 


1240. G. gracilis Tiles. 

Dusky bluish above, yellowish white below, without spots. Form of 
a haddock, the body subterete, compressed, the belly prominent. Head 
oblong, the snout rounded and depressed; upper jaw longer and broader 
than lower; barbel moderate; outer teeth setaceous; eye large. Seales 
very small, little imbricated. First dorsal subtriangular; second dor- 
sal lower; third gbtusely triangular; pectorals large; ventrals with the 
second ray produced; caudal equal. Head 43; depth 4j. D. 14-17-19; 
A. 21-20; P.19; V.6; B.6. (Pallas.) Alaska to Japan. An insuffi- 
ciently-described species, which, acceding to Dr. Bean, who has lately 
obtained it in Bering’s Sea, is very distinct from the other members of 
the genus. It differs from Gadus callarias in the structure of its ver- 








*Swainson, Nat. Hist. Fish. etc. 1839, 300: type Gadus gracilis Tiles. (Dedicated 
to William Theophilus Tilesius. ) 





120. GADIDA—GADUS. 805 


tebra, resembling the structure found in Merlucius. This difference, in 
Dr. Bean’s opinion, may necessitate the revival of the genus Tilesia of 
Swainson. 


(Gadus gracilis Tilesius, Mem. Acad. Imp. St.. Petersb. ii, 354, 1810: Gadus wachna 
Pallas, Zoogr. Ross.-Asiat. iii, 182, 1811: Tilesia gracilis Swainson, 1. c.: Tilesia gracilis 
Bean, Proc. U. S. Nat. Mus. 1881, 243). 


bb. Vent in front of second dorsal; species of small size. (Microgadus* Gill.) 
1241. G. proximus Grd.—Tom-cod. 


Olivaceous above, pale, or slightly translucent, white below; dorsal 
fins dusky, paler at base; first anal, and ventrals uncolored; second 
anal dusted with dark points. Head long, convex above, somewhat 
compressed, with vertical sides; eye moderate, about 5 in head; mouth 
rather large; maxillary reaching to below pupil; barbel small; teeth 
in each jaw in a band, the outer row a little enlarged. Gill-membranes 
a little connected, free from the isthmus. First dorsal highest, some- 
what faleate, its height three-fifths length of head; first anal longer 
and higher than second; pectorals moderate, reaching anal; ventrals 
filamentous, scarcely reaching anal; caudal slightly emarginate. Lat- 
eral line very distinct, wavy, high anteriorly, slightly interrupted pos- 
teriorly. Vent below first dorsal. Head 4; depth 42. D. 14-18-19; 
A. 21-21; V.6o0r 7. L.1 foot. Monterey to Alaska; abundant; a 
food-fish of some importance. 

The Tom-cods (Microgadus) differ considerably from the true cods 
(Gadus) in the structure of the cranium. The following is Professor 
Gill’s account of the skull of G. proximus, the italicised portions indi- 
cating the differences from Gadus callarias : 

“The cranium is proportionally broader towards the front and less 
flattened, while the brain-case is flattened below, decidedly swollen on 
each side of a depressed sphenoidal groove, and has an ovate cardi- 
form shape; the paraoccipital or epiotic is not produced into an angle 
behind, but is obtusely rounded, and its posterior or owtwardly-descend- 
ing ridge blunt; the opisthotic is well developed, oblong, and with its 
re-entering angle high up, and, on a line with it, the surface is divided 
into two parts—a narrow and flattened one, and a lower expanded 
one, much swollen; the alisphenoid or pro-otic is oblong, acutely emar- 
ginate in front, swollen from the region of the high anterior sinus, 
and above a little produced forwards; the great frontal is a little longer 





*Gill, Proc. Acad. Nat. Sci. Phila. 1865, 69: type Gadus proximus Grd. (41% p05, 
small; yadog, Gadus.) 


% 
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than broad, with supraoccipital crest continued forwards on the bone, 
and near the front expanded upwards, and with the expanded portion 


behind dividing into narrow lateral wings; the lateral testiform ridges: 


of the frontal are continued forwards and curved outwards towards the 
antero-lateral angles; the anterior frontals are mostly covered in front 
by the great frontal, and are much developed in the direction of the 
antero-lateral angles, the inferior expanded axillary portion being very 
narrow; the nasal has a rounded ridge in front, continued well below, 
and its posterior crest is laminar and trenchant.” 


(Gadus proximus Grd. Proc. Acad. Nat. Sci. Phila. 1854, 141, and in U.S. Pac. R. R. 
Surv. 142: Morrhua californica Ayres, Proc. Cal. Acad. Nat. Sci. 1854, 9: Gadus califor- 
nicus Giinther, iv, 332: Microgadus proximus Gill.) 


1242. G. tomcod Walb.—Tom-cod; Frost-fish. 


Olive brown, distinctly blotched and spotted with darker, lighter on 
the belly; more opaque than in G. proximus; back and sides profusely 
punctulate; dorsals and caudal blotched with darker; anals coarsely 


punctulate anteriorly, colorless posteriorly; ventrals and _ pectorals. 


dusky. Snout rounded, less produced than in G. proximus ;) mouth 
short; maxillary 25 in head, reaching pupil; eye large, 32 in head; 
barbel small; pectorals reaching vent; ventrals filamentous, not reach- 
ing vent. Vent under interval between first and second dorsals. 
Head 3%; depth 5. D. 13-17-18; A. 20-17. L.11 feet. Virginia to 
Labrador; common northward. 


(Gadus tom-cod Walbaum, Artedi, Pise. 1792, 133: Morrhua pruinosa Storer, Fish. 
Mass. 357: Gadus tomcodus Giinther, iv, 331: Microgadus tomeodus Gill.) 


aa, Lower jaw projecting; barbel small, sometimes obsolete. 
e. Upper jaw with its teeth subequal. (Pollachius Nilss.*) 


1243. G. virens L.—Pollack; Coal-fish; Green Cod. 

Greenish brown above; sides and below somewhat silvery; lateral 
line pale; fins mostly pale; sometimes a black spot in the axil. Body 
rather elongate, compressed; snout sharp and conic; mouth rather 
small, oblique; maxillary reaching beyond front of orbit; lower jaw 
slightly the longer; teeth in the upper jaw nearly equal, the outer 
series not being especially enlarged; barbel rudimentary or obsolete. 
Gill-membranes considerably united, free from isthmus. Vent under 
first dorsal. Caudal fin lunate. Pectorals short, scarcely reaching 


“Nilsson; Bonaparte, Catologo Metodico, 1846, 45: type Gadus pollachius L. 
(roAAGHY, many-fashioned ; an old name, with no obvious application; perhaps 
merely a latinized form of the common name.) 


al a Neale eae 
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anal; ventrals short. Head 4; depth 4}. D. 13-22-20; A. 25-20; Lat. 
1. about 150; vertebra 54. North Atlantic; common northward on 
both coasts. 


(Gadus virens and G. carbonarius Linn. Syst. Nat.: Merlangus purpureus Storer, Fish. 
Mass. 358: Gadus virins Giinther, iv, 339: Pollachius carbonarius Gill.) 
1244. G. chalcogramumnus Pallas. 

Blackish above, with silvery luster; everywhere punctulate with 
black; fins also punctulate; ventrals and first anal pale. Snout conic, 
sharp, rounded in profile; mouth oblique; maxillary reaching middle 
of pupil; chin with a minute barbel; teeth small, those of the outer 
row above slightly enlarged; eye large, wider than the flat interorbital 
space, 4 in head. Gill:membranes somewhat united, the posterior out- 
line deeply emarginate; vent under interspace between first and sec- 
ond dorsal; first dorsal higher than the others, the second lowest; 
ventrals filamentous, reaching two-thirds distance to vent; pectorals 
long, reaching past front of anal; caudal somewhat concave. Head 
4; depth 5. D. 12-17-18; A. 18-18; V. 7. North Pacific, south to 
Monterey. 

(Gadus chalcogrammus Pallas, Zoogr. Ross.-Asiat. 111, 198, 1811-1831: Gadus perisco- 
pus Cope, Proc. Amer. Phil. Soc. Phila. 1873: Gadus chalcogrammus Giiuther, iv, 340.) 
ee. Upper jaw with an outer series of rather larger teeth. (Boreogadus* Giinther.) 
1245. G. saida Lepechin. 

Brownish above, silvery below; head, body, and fins minutely dotted 
with black; the dorsals and pectoral almost entirely black, as is the 
lower half of the anal fins; lateral line pale. Barbel minute or absent; 
teeth extremely minute, sharp, those in the outer series a trifle larger; 
snout longer than eye, which is equal to interorbital space, and about 
one-fourth head; body elongate; tail slender; caudal deeply forked, 
the upper lobe the longer; ventrals long, 14 in head; pectorals 13; 
vent below front of second dorsal. Scales very minute, non-imbricate. 
Head 32%; depth 54. D. 13-15-21; A. 16-21. (Collett.) Greenland to 
Alaska and Russia. 


(Gadus saida Lepechin, Nov. Comm. Acad. Scient. Petrop. 1774, 512: Gadus saida 
Giinther, iv, 337; Collett, Norske Nord-Havs Exp. 1880, 126: Merlangus polaris Sa- 
bine, App. Parry’s Voyage, cexi, 1824: Gadus fabricii Rich. Fauna Bor.-Amer. iii, 245: 
Gadus fabricii Giinther, iv, 336: Boreogadus polaris Gill, Proc. Acad. Nat. Sci. Phila. 
1863, 233: Boreogadus saida Bean, Bull. U. S. Nat. Mus, iv, 108: ? Gadus pygmeus Pal- 
las, Zoogr. Ross.-Asiat. iii, 190, 1811: Gadus agilis Reinh. Kgl. D. Vid. Selsk. 1838, 126: 
? Gadus glacialis Peters, Nord-Pol Exp. ii, 172, 1574.) 





*Giinther, Cat. Fish. Brit, Mus, iv, 336, 1862: type Gadus fabricit Rich. (/opeos, 
northern; Gadus, ) 
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444.-HYPSICOMETES Goode. 


(Goode, Proc. U. S. Nat. Mus. 1880, 347: type Hypsicometes gobioides Goode.) 

Body elongate, covered with large scales; mouth rather small, hori- 
zontal, the lower jaw much projecting; 2 or 3 rows of feeble teeth on 
jaws and vomer; none on palatines. Eyes large, superior, near to- 
gether. No barbel; no pseudobranchix. Caudal fin separate; 2 dor- 
sal fins, the first of a few long rays, the second with a longer base, 
entire, and similar to the anal; ventrals well developed, each of 6 rays. 
Deep-sea fishes. (Sy, in deep water; zwy7j7q4>, dweller.) 


1246. H. gobioides Goode. 

Color grayish, clouded with darker; belly pale; a large dark blotch 
at base of upper rays of caudal. Head rather broad and depressed, 
its width about equal to greatest depth of body; maxillary reaching 
front of orbit; snout broad, rounded, as long as eye. Caudal truncate ; 
longest rays of first dorsal as long as the snout; ventrals wide apart, 
with broad bases, inserted far in advance of the pectorals. Head 3; 
depth 8. D. 6-17; A.16; V.6; Lat. 1.58. L. 2 inches. Gulf Stream, 
off the coast of Rhode Island. (Goode.) 

(Goode, Proc. U. S. Nat. Mus. iii, 348, 1880.) 


445.—MERLUCIUS Rafinesque. 
Hakes. . 


(Rafinesque, Caratteri di Aleuni Nuovi Generi, etc. 1°10, 26: type Gadus merlucius L.) 

Body elongate, covered with small deciduous scales. Head slender, 
conical, the snout long, depressed; a weil-defined, oblong, triangular 
excavation at the forehead, bounded by the ridges on the separated 
frontal bones; these ridges converge backwards into the low occipital 
crest; eye rather large; edge of preopercle free; preopercle with a 
channel behind its crest, crossed by short radiating ridges; mouth 
large, oblique; maxillaries extending to opposite the eyes; lower jaw 
longest; no barbels; jaws with slender teeth, of various sizes, in about 
2 series, those of the inner row longer and movable; vomer with sim- 
ilar teeth; palatines toothless. Branchiostegals 7. Gillrakers long; 
gill-membranes not united. Dorsal fins 2, well separated, the first 
short, the second long, with a deep emargination; anal emarginate, 
similar to second dorsal; ventral fins well developed, with about 7 
rays; vertebre peculiarly modified, the neural spines well developed 
and wedged into one another; frontal bone double and the skull oth- 
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erwise peculiar in several respects. Species several, very similar. 
Large, voracious fishes, little valued as food. (Merlucius, the ancient 
name, meaning ‘Sea-Pike.”) 


1247. MM. bilimearis (Mitch.) Gill.—Hake. 

Grayish, darker above, dull silvery below; axil and edge of pectoral 
somewhat blackish; inside of opercle dusky silvery; inside of mouth 
dusky bluish; peritoneum nearly black. Top of head with the W- 
shaped ridges very conspicuous; eye shorter than snout, and less 
than interorbital width; maxillary reaching posterior border of pupil; 
teeth not very large, smaller than in M. smiridus. Seales larger than 
in other species; pectorals and ventrals long, the latter reaching three- 
fourths distance to vent, their length about three-fifths that of head. 
Head 33; depth 64. D. 13-41; A. 40; Lat. 1. 100-110. Coasts of New 
England and northward; rather common. 

(Stomodon bilinearis Mitchill, Rept. Fish. N. Y.7, 1814: Gadus albidus Mitchill, Journ. 
Acad. Nat. Sci. Phila. i,409: Merlucius albidus Storer, Hist. Fish. Mass. 363; Goode & 
Bean, Bull. Essex Inst. xi, 9.) 

1248. MN. smiridus Raf.—Luropean Hake. 

Dusky above, silvery below; dorsal, caudal, and distal part of pec- 
toral blackish; inside of opercle black; inside of mouth black poste- 
riorly, pale in front; peritoneum black. Ventrals a little more than 
half head; teeth very long. Head large, 34; depth 64. D. 10-36; A. 
36; vert. 25 + 26; Lat. 1.150. Coasts of Europe; abundant; straying 
to Greenland. Here described from specimens taken at Genoa. The 
identity of the northern species with M. smiridus is perhaps uncertain. 

(Gadus merluccius L. Syst. Nat.; Rafinesque, Caratteri di Aleuni Nuovi Generi, 1810, 
26: Merlucius vulgaris Fleming, Brit. Anim. 193: Merlucius vulgaris Giinther, iv, 344: 
Epicopus gayi Giinther, ii, 248.) 

1249. M. productms (Ayres) Gill.—Merluccio. 

Silver gray; head dusted with coarse black dots; inside of mouth and 
opercle jet black; peritoneum silvery, with black specks. Head with 
the W-shaped ridges less strongly marked; maxillary reaching center 
of pupil; eye large; pectorals long and narrow, reaching vent; ventrals 
much smaller than in I. bilinearis, reaching half way to vent; their 
length about 2 that of head; caudal somewhat forked. Scales quite 
small, deciduous. Teeth moderate. Head 33; depth 7. D. 11-41; A. 
43; V.7. Lat. 1136. L. 3 feet. Pacific coast, from Santa Barbara 
northward; abundant. 


(Merlangus productus Ayres, Proc. Cal. Acad. Nat. Sci. 1855, 64: Homalopomus trow- 
bridgii Girard, Proc. Acad. Nat. Sci. Phila. 1856, 182: Gadus productus Giinther, iv, 338; 
Gill, Proc. Acad. Nat. Sci. Phila. 1863, 247.) 
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446.—CHIASMODON Johnson. 


(Johnson, Proc. Zool. Soc. Lond. 1863, 408: type Chiasmodon niger Johnson. ) 

Body elongate, compressed, and tapering posteriorly, naked; belly 
pendent, its walls membranaceous, capable of great dilation. Mouth 
very large; lower jaw longer than upper, without barbel; both jaws 
with two series of large, pointed teeth, some of the anterior being very 
large and movable; vomerine teeth none; palatines with teeth similar 
to those in the jaws. Gills 4. No pseudobranebie. Gill-openings 
very wide, the membranes joined to the isthmus for a short distance. 
Dorsal fins two; anal single; ventrals inserted below pectorals, each of 
five soft rays. Tail not isocereal, truncate at base of caudal. Caudal 
forked, free from dorsal and anal. Singular fishes of the deep sea, re- 
markable for their ability to swallow fishes of many times their own 
size by means of the great distensibility of the walls of the body. The 
position of this genus in the family Gadide is doubtful. (z:doya, a mark 
of the form of the letter X; odw», tooth; the two anterior canines cross- 
ing each other when depressed.) 


1250. C. miger Johnson. 

Entirely black. Head compressed, elongate, the crown flat, its depth 
less than half its length; maxillary reaching angle of preopercle; both 
jaws armed with long, pointed, wide-set teeth, nearly all of which are 
movable; two anterior teeth of upper jaw very long, crossing each other 
when depressed; three anterior pairs of teeth in lower jaw likewise pro- 
longed, the third pair the longest; palatines with a longer, fixed tooth 
in front. Eye moderate, above the anterior part of maxillary, 43 in 
head, shorter than snout, as wide as interorbital space. Lateral line in 
a longitudinal groove. First dorsal of slender rays, its base 24 in that 
of second dorsal; anal commencing behind second dorsal, its anterior 
rays without connection with vertebral column; posterior rays of anal 
and dorsal very feeble; pectoral as long as head without snout; ven- 
tral half as long as pectoral. Head 3$. D. 11-28; A. 27; P. 13; V. 5. 
L. 12 inches. (Giinther.) Deep seas; taken at Madeira and off the 
coast of Massachusetts. 


(Johnson, 1. ¢. 408: Chiasmodus niger Giinther, v, 435.) 


Famity CXXI—MACRURID. 
(The Grenadiers.) 


Body elongate, tapering into a very long compressed tail, which ends 
in a point; scales moderate, very rough, usually keeled or spinous. 
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Teeth villiform or cardiform, in bands; on the jaws only; tip of lower 
jaw with a barbel; premaxillary protractile. Dorsals two, the first 
short and high, of stiff, spine-like branched rays; the second dorsal 
very long, of very low feeble rays, continued to the end of the tail; 
anal fin similar to the second dorsal, but much higher; no caudal fin; 
ventrals small, subjugular, each of about 8 rays. Branchiostegals 6 
or 7. Lateral line present. Gills 4, a slit behind the fourth. Gill- 
rakers very small; gill-membranes narrowly united to the isthmus; no 
pseudobranchiew; pyloric ccoeca numerous; air-bladder present. Genera 
about 5; species about 15, chiefly of the northern seas, in deep water. 
(Macruride Giinther, iv, 390-398.) 
a. Seales of moderate size. 

b. Snout produced, conical; cleft of mouth entirely inferior.....MACRURUS, 447. 


bb. Snout short, obtuse, truncated; cleft of mouth lateral. 
CORYPHZENOIDES, 448. 


447.—MACRURUS Bloch. 
( Lepidoleprus Risso.) 
(Macrourus Bloch, Ichth. v, 152, 1787: type Macrourus rupestris Bloch, not of Gunner.) 

Snout broadly conical, high, projecting beyond mouth; mouth mod- 
erate, its cleft horizontal, U-shaped, entirely inferior; teeth of the outer 
series not enlarged; head sometimes with roughened bony ridges, one— 
of which, on the suborbital and preorbital, simulates the suborbital 
stay of the Cottoids; eyes very large; scales very rough, keeled, the 
keels usually ending in spines. Deep water fishes; mostly northern. 
This genus grades into the next, and is perhaps unworthy of retention. 
(wazpos, long; dupa, tail.) 

a. Suborbital region with a conspicuous bony ridge extending from the preopercle 
along the suborbital and preorbital to the end of the projecting snout. 
U251. M. fabricii Sundevall—Rat-tail; Grenadier. 

Dusky, inside of mouth and gill-openings black; peritoneum black. 
Snout sharp, nearly as long as eye, 34 in head; an area of loose, rough- 
ish, naked skin between the suborbital ridge and the mouth; supra- 
ocular and occipital ridges present, the interocular space concave. 
Seales each with a longitudinal serrate ridge ending in a spine; first 
ray of dorsal denticulated toward the tip; vent behind origin of second 
dorsal; 5 rows of scales between first dorsal and lateral line. Head 44; 
depth 6. Eye 3 in head. D. 12-124; A. 148; V.8; Lat. 1. ca. 125. 
Massachusetts to Greenland and Norway, in deep water; not rare. 


(Coryphana rupestris Miiller, Zool. Dan. Prodr. 1776, 443 (not of Gunner): Macrourus 
rupestris Bloch, i, 152: Macrurus rupestris Giinther, iv, 390: Macrurus fabricii Sunde- 
vall, Vet. Akad. Handl. 1840, 6.) 
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1252. M. carminatus Goode. 

Silver-gray. Body stouter than in M. bairdi, the tail less attenuate. 
Scales heavy, covered with long spines arranged in nine or ten rows, 
like wool-cards (carmen), those of the middle row similar to the others. 
Eye as deep as width of interorbital space, 5 in head. Snout long, 
sharp, depressed, triangular, 3 in head, its lateral ridges well devel- 
oped, running in a straight line under the eyes; a strong horizontal 
ridge from supraorbital to gill-openings parallel with subocular ridges; 
barbel very short. Long ray of dorsal unarmed; anal rather high, its 
longest rays equal to half width of interorbital space; pectoral not 
reaching anal; ventral behind pectoral, its filament not reaching anal. 
Head 5; depth 8. D.10-80+; A. 76+; P. 13; V.7; scales ca. 5-100- 
12. Gulf Stream, off the coast of Rhode Island. (Goode.) 

(Goode, Proc. U. 8. Nat. Mus. 1880, 346.) 


aa. Suborbital region without conspicuous bony ridge. 


1253. M. bairdi Goode & Bean. 

Brownish gray, bluish below; membrane of first dorsal and under 
surface of snout pink; throat and branchiostegals deep violet; front 
of dorsal and anal blackish. Snout sharp, quadrate, shorter than eye, 
with 4 radiating ridges; bony ridge of preorbital and suborbital obso- 
lete, this region unarmed and soft to the touch; mouth less distinctly 
inferior than in other species. Scales keeled; first long ray of first 
dorsal strongly serrate anteriorly; vent under middle of first dorsal. 
Head 64; depth 8. D. 12-137; A. 120; scales 6-152-20. Deep water, 
off the coast of New England. This species approaches Coryphenoides, 
and renders the distinction of the genus Macrurus doubtful. 

(Goode & Bean, Amer. Journ. Sci. Arts, xiv, 471, 1877.) 


448.—CORYPHLENOIDES Gunner. 

(Gunner, Trondhj. Selsk. Skrift. ili, 50, 1765: type Coryphenoides rupestris Gunner. ) 

Snout short, obtuse, high, obliquely truncated, soft to the touch, 
except its bony center; cleft of the mouth lateral; head without prom- 
inent ridges, the membrane bones of the side of the head soft and 
papery; teeth in the outer series of upper jaw somewhat enlarged. 
Scales smooth or spinous. Lower jaw with a barbel. (zopudaiva, Cory- 
phena; doc, resemblance.) 


1254. C. rupestris Gunner. 
Bones of front and sides of head thin and papery; no bony ridges 
on sides of head; angle of preopercle with a conspicuous four-angled 
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process. Eyes very large, longer than snout, 34 in head; maxillary 
extending to below posterior edge of pupil. Pectorals inserted above 
ventrals and below first ray of dorsal, which is strong, compressed, 
and armed anteriorly with sharp teeth directed upward; vent under 
last ray of first dorsal. Scales small, rough, but not keeled. Head 4; 
depth 54. First D.11; A.ca.110; V. 8. Banks of Newfoundland to 
Norway, in deep water. 

( Coryphenoides rupestris Gunner, Trondhj. Selsk. Skrift. iii, 50, 1765: Coryphaenoides 


norvegicus Giinther, iv, 396: Macrourus norvegicus Nilsson, Skand. Fauna Fiske 600, 
1832: Macrourus stromi Reinh. Dansk. Vidensk. Afhandl. vii, 129.) 


Orver U.-HETEROSOMATA. 


(The Flat-fishes.) 


“Cranium posteriorly normal; anteriorly with twisted vertex, to allow 
two orbits on the same side, or one vertical and one lateral; basis cranii 
not quite simple. Dorsal fin long, of jointed rays. Superior pharyn- 
geals 4, the third longest, much extended forward, the inferior sepa- 
rate.” (Cope.) This order includes the single family of Plewronectide. 
Erepos, different; cua, body.) 

(Anacanthini pleuronectoidei Giinther, iv, 399-504.) 


Famity CX XII ann CXXITIL—PLEURONECTID2. 


(The Flounders.) 


Body strongly compressed, oval or elliptical in outline; head unsym- 
metrical, the cranium twisted, both eyes being on the same side of the 
body, which is horizontal in life, the eyed side being uppermost and 
colored, the blind side lowermost and usually plain. In very young 
fishes the bones of the head are symmetrical, one eye on each side, and 
the body vertical in the water. In some species the cranium becomes 
twisted, bringing the upper eye over with it; in others the upper eye 
moves through the cranium. Mouth small or large, the dentition 
various; premaxillaries protractile; no supplemental maxillary bone; 
pseudobranchiz present. Gills 4, a slit behind the fourth; lower pha- 
ryngeals separate; no air-bladder; vent not far behind head. Scales 
various, rarely absent, usually small. Lateral line usually present, 
extending on the caudal fin, sometimes duplicated or wanting. Dorsal 
fin long, continuous, of soft rays only, beginning on the head; anal 


814 CONTRIBUTIONS TO NORTH AMERICAN ICHTHYOLOGY—IV. 


similar, shorter; caudal various, sometimes coalescent with dorsal and 
anal; pectorals inserted rather high, sometimes wanting; ventrals 
under the pectorals, usually of several soft rays, sometimes wanting. 
Fishes mostly carnivorous, inhabiting sandy bottoms in all seas, some 
species ascending rivers. Many of them are important food-fishes. 
Genera about 40; species nearly 400. 

( Pleuronectide Giinther, iv, 399-504. ) 


a. Pectoral and ventral fins both present; caudal distinct; margin of preopercle more 

or less free. 

b. Mouth large; teeth rearly equally developed on both sides of the mouth. 
c. Ventral fin of the left side inserted nearly on the ridge of the abdomen; body 
sinistral. 
d. Vomer with teeth; lateral line arched in front; scales small or obsolete. 
Boruus, 449. 
dd. YVomer toothless; lateral line not arched; scales well developed, mostly 
Cliatedy awaecise sie ceiescsece CITHARICHTHYS, 450. 
ec. Ventral fins both lateral; vomer and palatines toothless. 
e. Caudal fin lunate. 
f. Lateral line arched in front; scales cycloid.....---. HIPPoGLossus, 451. 
Jf. Lateral line not arched. 
g. Teeth not arrow-shaped; gill-rakers few, short. 
PLATYSOMATICHTHYS, 452. 
gg. Teeth arrow-shaped; gill-rakers numerous, long. 
ATHERESTHES, 453. 
ee. Caudal fin not lunate, the middle rays produced. 
h. Lateral line arched in front; body usually sinistral. 
PARALICHTHYS, 454. 
hh. Lateral line not arched; body dextral. 
HIPPOGLOSSOIDES, 455. 
6b. Mouth small; teeth, if present, most developed on the blind side. 

j. Teeth small, acute, in several series; lateral line nearly straight, 
with an accessory branch; scales small, cycloid; 
eyes dextral. 

k. Lips longitudinally plicate; dorsal fin beginning on the blind 
SIGE Asse epee saeco PLEURONICHTHYS, 456. 
kk. Lips simple; dorsal fin beginning on the median line. 
-HYPSOPSEITA, 457. 
jj. Teeth in one series. 

1, Teeth rather large, bluntish or trenchant; eyes dextral (some- 
times sinistral in one species) ; ventrals (usually) both 
lateral. 

m. Dorsal fin with less than 80 rays; anal with less than 60. 
PLEURONECTES, 458. 
mm. Dorsal fin with more than 95 rays; anal with more than 80; 
body unusually elongate. 
n. Left side of skull with strong mucous cavities; anal spine 


present. esses. tes saosne GLYPTOCEPHALUS, 459. 
nn. Left side of skull without conspicuous mucous cavities; 
anal spine obsolete --.....---- CyNICOGLOssus, 460. 


ul. Teeth small, acute, in one series; lateral line nearly straight, 


simple; scales thin, ctenoid; eyes sinistral; left ven- 


tral on ridge of abdomen........-... Erropus, 461. 
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jij. Teeth none; eyes sinistral; caudal fin subsessile; body translu- 
CON ema seweceirens aes a laacto nase oelsee TuyRris, 462. 
aa, Pectoral fins one or both reduced or wanting; marginof preopercle usually not free. 
o. Vertical fins free from the caudal. 
p. Eyes sinistral; caudal subsessile; left pectoral only 
present; lateral line present, arched on eyed side, 
straight on blind side. -.......--.. MONOLENE, 463. 
pp. Eyes dextral; ventral of right side continuous with 
anal; pectoral fin single small, or wanting; scales 
very rough; lateral line single,straight; teeth villi- 
form, on lind side only......-...--..ACHIRUS, 464. 
oo. Vertical fins confluent around the pointed tail; body 
sinistral; no pectoral fins; one ventral present; eyes 
very small. 
q. No lateral line; ventral free from anal; teeth 
minute, on blind side only; snout not hooked; 
scales CleNnOIG a2seitac eee one sooo APHORISTIA, 465. 


449.—BOTHUS Rafinesque. 
Turbots. 


(Rhombus Cuvier, not of Lacépede: Lepidorhombus Gthr.: Scophthalmus Raf.: Lophop- 
setta Gill.) 


(Rafinesque, Caratteri di Alcuni Nuovi Generi, 1810, 23: type Bothus rumolo Raf. = 
Pleuronectes rhombus L.) 


Byes and color on the left side. Body broadly ovate, strongly com- 
pressed; mouth large, oblique, the maxillary reaching to beyond eye; 
teeth subequal, in villiform or cardiform bands, sometimes in single 
series; a small patch of teeth on the vomer. Scales small, ctenoid or 
cycloid, sometimes obsolete; skin sometimes with bony tubercles. Lat- 
eral line strongly arched in front, without accessory branch. Dorsal 
fin beginning on the snout; anal fin not preceded by a spine; ventral 
of left side free from the anal, inserted nearly on the ridge of the ab- 
domen, its base broad, the rays well separated. Species sometimes of 
large size, mostly.of the Atlantic. (/o0do-, deep.) 

a. Scales developed, cycloid; no bony tubercles. (Bothus.*) 
1255. B. maculatus (Mitch.) J. & G.—Sand-flounder ; Window-pane. 

Light olive brown, almost translucent, everywhere marbled with 
paler, and with many roundish irregular blackish blotches; fins spot- 
ted. Body broadly rhomboid, very strongly compressed; interorbital 
area flattish; eye rather large, about equal to snout; teeth in both 
jaws in one series laterally, in a very narrow band in front; maxillary 
nearly half length of head. Gill-rakers rather long and slender, nu- 
merous, about 25 below the angle of the arch. Scales well developed, 





* = Lophopsetta Gill, Proc. Acad. Nat. Sci. Phila. 1862, 216: type Pleuronectes macu- 
latus Mitchill. 
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eycloid, loosely imbricated; those of the blind side a little smaller; no 
bony tubercles; vertical fins scaly. Anterior rays of dorsal elevated, 
branched, with free tips. Head 33; depth 12. D. 65; A. 52; Lat. 1. 
85. L.18inches. Atlantic coast of United States, very common north- 
ward; size rather small. 


(Pleuronectes maculatus Mitch. Rept. in Part Fish. N. Y. 1814, 9: Pleuronectes aquosus 
Mitch. Trans. Lit. & Phil. Soe. i, 389, 1815: Rhombus aquosus Giinther, iv, 411: Lophop- 
setta maculata Gill, Proc. Acad. Nat. Sci. Phila. 1862, 216.) 


450.—_-CEITHARICHTHYS Bleeker. 


(Hemirhombus Bleeker: Orthopsetta and Metoponops Gill. ) 
(Bleeker, in Giinther, iv, 420, 1862, and in Compt. Rend. Acad. Sci. Amsterdam, xiii, 
1862: type Citharichthys cayennensis Bleeker. ) 

Eyes and color on the left side. Body oblong; mouth of the large type, 
but comparatively small, with one or two series of small, sharp teeth in 
each jaw; no teeth on vomer or palatines. Gill-rakers moderate, slender. 
Dorsal fin beginning just in front of eye; all the fin rays simple; vent- 
rals of colored side on the ridge of the abdomen; no anal spine; caudal 
fin convex or double-truncate behind. Scales thin, slightly ctenoid. 
Lateral line nearly straight, simple. Lower pharyngeals separate, each 
with a single row of teeth. (Citharus, an allied genus; (760s, fish—a 
fish which lies on its ~é@apos or ribs—that is, on its side.) 


a. Teeth in upper jaw in two rows. (Hemirhombus* Bleeker.) 
b. Interorbital space broad; left pectoral filamentous. - 


1256. C. aramaca (Cuv.) J. &G. 

Light-brown, with blackish blotches; fins mottled; left pectoral 
barred. Body elliptic-ovate, the anterior profile regularly decurved, 
forming an angle above the snout. Mouth rather large, arched; max- 
illary 23 in head, extending to below eye; teeth in upper jaw in two 
series, some of the outer forming small canines; lower teeth in one row. 
Hye large, 4 in head; lower eye in advance of upper, especially in the 
adult; interorbital space broad, concave, as broad as eye in adult, much 
narrower in the young. Gill-rakers short, flattish. Dorsal rather low, 
the longest rays 2} in head; anal without spine; pectoral of left side 
with two filamentous rays, its length 14 to 2 times head. Scales small, 
thin, weakly ciliate, with smaller ones intermingled. Head 33; depth 





*Bleeker MSS. Giinther, Cat. Fish. Brit. Mus. iv, 423, 1862: type Hemirhombus 
guineensis Bleek. (&1, half; os fos, Rhombus.) 
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472._HIMANTOLOPHUS Reinhardt. 
(Corynolophus Gill.) 


(Reinhardt, Dansk. Vidensk. Selsk. Nat. 1837, 74: type Himantolophus grenlandicus 
Reinhardt. ) 


Body and head oval, compressed. Skin more or less prickly. Mouth 
moderate, the cleft oblique, the joint of the mandible below the eves. 
Gills in $24 pairs; gill-arches armed with dentigerous tubercles. Spin- 
ous dorsal represented only by a single long rostral spine, the basal 
element of which is procumbent and subcutaneous. Greenland. (fds, 
a thong; Aogos, tuft.) 


1310. WW. groemlamdicus Reinh. 
Body oblong-oval. Cephalic ray provided with about 11 tentacles. 


Depth 24. D.I-9; P.12. Greenland. (Gill.) 
(Reinhardt, 1. c. 74; Gill, Proc. U. 8S. Nat. Mus. 1878, 218.) 


A341. H. reimnhardti Liitken. 

Body short-oval. Cephalic ray 3 length of head, with about 8 ten- 
tacles. Skin sparsely covered with thorn-like prickles. Depth 14. 
D. I-5; P.17. Greenland. (Gill.) 


(Liitken, Kong. Dansk. Vidensk. Selsk. 1878, 321: Corynolophus reinhardti Gill, 1. c.° 
219.) 


Famity CXXVI—MALTHID. 


(The Bat-fishes.) - 

Head very broad and depressed, the snout more or less elevated, the 
trunk short and slender. Mouth not large, subterminal or inferior, the 
lower jaw included; teeth villiform or cardiform. Gill-openings very 
small, above and behind the axils of the pectoral fins. Body and head 
covered with bony tubercles or spines. Spinous dorsal reduced to a 
small rostral tentacle, which is retractile into a cavity under a promi- 
nent process on the forehead; in one genus the rostral tentacle is ob- 
solete; soft dorsal and anal fins small and short; ventrals well devel- 
oped; pectoral fin well developed, its base strongly angled, with long 
pseudobrachia and 3 actinosts. Branchiostegals 5; no pseudobranchie. 
Genera 3; species about 10; chiefly American. 

(Pediculati part; genera Malthe and Haliewtwa Giinther, iii, 200-205.) 


a, Snont produced; teeth on jaws, vomer, and palatines; mouth small. 
PeehOStr als tOnure lenpLeseulimasaeeaciosies- seysss2 poses s- toss cece cet MALTHE, 4733 
aa. Snout obtuse; disk orbieular. 
ce. Mouth small; rostral tentacle obsolete; teeth on vomer and palatines. 
HALIEUTICHTHYS, 474, 
ce. Mouth wide; rostral tentacle present; no teeth on yomer or palatines. 


HALIEUTa@A, 475, 
Bull. Nat. Mus. No. 16 
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473._MALTHE Cuvier. 


Sea Bats. 


(Cuvier, Regne Animal, ii, 1817: type Lophius vespertilio L.) 

Body stoutish; head very broad and depressed, triangular in form, 
the forehead elevated and produced. Mouth rather small, sub-inferior; 
villiform teeth in bands, on jaws, vomer, and palatines. Skin with eon- 
ical, bony protuberances. Dorsal and anal fins very small; rostral ten- 
tacle present, retractile into a cavity under a bony prominence on the 
forehead; ventrals present, I, 5, well separated. No air-bladder; no 
pyloric ceca. Coasts of America. (4207, a name of some soft-bodied 
fish.) 


1312. M. vespertilio (Linn.) Cuv.—Bat-fish. 

Pale grayish brown above, reddish below. Distance between the 
anterior angles of orbits much less than that between the posterior 
angles; forehead produced in a sub-conical process, which is variable 
in length but longer than in the other species, about <4; of total length; 
rostral groove longer than broad. D.4; A. 4. L.6imches. Atlantic 
coasts of America, chiefly southward. 

(Lophius vespertilio Linn. Syst. Nat.; Giinther, iii, 200.) 


Subsp. masuta (Cuv. & Val.) J. & G. 

Dusky above, with round, black spots, edged with whitish. Rostral 
process short, about one-thirteenth of the length of the body; cavity of 
rostral tentacle higher than broad; vent behind middle of body; width 
across arms about half length of body. Head 2. D.4; A.4. South 


Atlantie coast of the United States. 


(Malthea nasuta and notata Cuv. & Val. xii, 452, 453: Malthe notata Liitken Naturh. 
Foren. Vidensk. Meddels. 1865, 4.) 


1313. Mi. cubifroms Rich. 


Rostral cavity somewhat broader than high; distance between ante- . 


rior angles of orbits about equal to that between the posterior angles; 
snout not produced beyond the rostral cavity, but with a cylindrical 
button-like tubercle slightly contracted at base, pointing obliquely up- 
wards and forwards; caudal peduncle very thick and heavy. Head 2; 
width across arms 2. D. 4; A.4. Coast of Florida; the original type 
said to have come from Labrador. Reaches a length of more than a 
foot. 
(Richards, Faun. Bor.-Amer. Fish. p. 103; Giinther, ii, 203.) 
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474. HALIEUTICHTHYS Poey. 
(Poey, Proc. Acad. Nat. Sci. Phila. 1863, 89: type Hulieutichthys reticulatus Poey.) 
Disk suborbicular, about as long as the rest of the body (including 
caudal fin); forehead with a transverse bony ridge, the cavity beneath 
it being without a tentacle; mouth rather small, inferior, the lower jaw 
nearly semicircular; teeth fine, on jaws and palate. Dorsal and anal 
fins with four rays each. (ddrsutzs, fisher; ¢700-, fish.) 


1314. H. aculeatus (Mitch.) Goode. 

Color gray, reticulated with blackish; caudal with three blackish 
bands. Disk longer than wide and somewhat narrowed anteriorly ; 
ridges armed with simple spines; five bicuspid spines on each lateral 
margin of the disk, and between them smaller, simple ones; five spines 
forming a pentagon before interorbital area; one over each orbit, and 
4 on aridge behind each orbit. D.4; A.4. (Gill.) Cuba to Southern 
Florida. 

(Lophius aculeatus Mitch. Amer. Monthly Mag. ii, 325, 1818: Halieutichthys reticulatus 


Poey MSS., Gill, Proc. Acad. Nat. Sci. Phila. 1863, 91; Goode, Proc. U. 8. Nat. Mus. 
ii, 109, 1879.) 


475. HALIEUT AA Cuvier & Valenciennes. 

(Cuvier & Valenciennes, Hist. Nat. Poiss. xii, 455, 1837: type Lophius stellatus Wahl.) 

Head very large, broad, depressed, its outline nearly circular; cleft 
of the mouth wide, horizontal; jaws with small cardiform teeth; no 
teeth on vomer or palatines. Skin everywhere covered with small, stel- 
late spines. Forehead with a transverse bony ridge, beneath which is 
a tentacle, retractile into a cavity, the only rudiment of the spinous 
dorsal fin; soft dorsal and anal very short, far back. Gills 2, the 
anterior gill-arch without laminz. Branchiostegals 5; vertebrae 17. 


Warm seas. (ddcevt7s, one who fishes.) 


1315. H. semticosa Goode. 

Reddish gray, whitish below. Disk orbicular, nearly as broad as 
long, its outlines prolonged on each side in a strong spine, armed at tip 
with a group of spinelets; skin above with numerous stout, conical stel- 
lated spines, largest posteriorly ; a marginal series of close-set spines, 
besides 5 to 7 on each carpal peduncle; outside of the marginal spines 
is a row of 5 depressed, knife-like spines, each with a crown of three 
spinelets; these two rows of marginal spines coalescing on the front 
edge of disk forming a bristling row, pointing in different direc- 
tions; small stellate prickles in the interspaces of the larger spines 
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and on the ventral surface. Snout somewhat projecting, with three 
multifid spines; a ridge armed with spines across front of eyes over 
top of snout; four of these spines larger than others; rostral tentacle 
club-shaped, trilobate at tip; width of mouth equal to distance between 
centers of eyes. Head 23; width of disk 2. D. I-6; A. 4; C.8; P. 
14; V.5. Deep water off southern New England. (Goode.) 

(Goode, Proce. U.S. Nat. Mus. 1880, 467.) 


Oxver W.—PLECTOGNATHI. 
(The Plectognaths.) 


Scapula suspended to the cranium by a posttemporal; premaxillaries 
usually codssified with the maxillaries behind, and the dentary bones 
with the articular; pharyngeal bones distinct; posttemporal codssified 
with the epiotic and undivided; interoperculum a slender rod; superior 
pharyngeals laminar, usually vertical and transverse; skin with rough 
scales or covered with shields or spines, sometimes naked; skeleton 
incompletely ossified, the vertebre in small number; ventral fins re- 
duced toa single spine or wanting; air-bladder without pneumatic duct. 
This group is a modified offshoot from Acanthopteri, its nearest rela- 
tives being the Chetodontide and the Acanthuride. (xiextds, braided or 
plaited; ;-ddos, jaw.) 

(Plectognathi Giinther, viii, 207-320.) 

ANALYSIS OF FAMILIES OF PLECTOGNATHI. 


a. Jaws with distinct teeth. : 
b. Ventral fins obsolete. 

ce. Teeth narrow; body with an immovable carapace of hexagonal plates; no 
SPIMOUS Ors a eye ere eee rete ele ie eee lees ate ae ieleret tenets OSTRACIIDE, 127. 
cc. Teeth incisor-like; body with scales or movable plates; spinous dorsal present. 
BALISTIDH, 128. 
aa. Jaws each modified into a sort of beak, without distinct teeth; no spinous dorsal. 
d. Body little compressed; vertical fins distinct ......---- TETRODONTIDA, 129. 
dd. Body much compressed; vertical fins more or less confluent around the tail. 
ORTHAGORISCIDA, 130. 


Famity CXXVIJ.—OSTRACIID AL. 
(The Trunk-fishes.) 


Body short, cuboid, triquetrous or pentagonal, covered by a carapace 
formed of firmly united six-sided plates, the jaws, bases of the fins, and 
caudal peduncle free and covered by smooth skin. Mouth small; each 
jaw with a single series of long, narrow teeth. Gill-opening a nearly 


— 
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vertical slit, below and behind the eye. Dorsal fin single, short, with- 
out spine; anal short, similar to dorsal; caudal rounded; no ventral 
fins; vertebre 14, the anterior elongate, the last five extremely short; 
no ribs. Genera two; species about 20; chiefly of the tropical seas. 
“The locomotion of the trunk-fishes is very peculiar. The propell- 
ing force is exerted by the dorsal and anal ‘fins, which have a half 
rotary, sculling motion, resembling that of a screw-propeller; the cau- 
dal fin acts as arudder, save when it is needed for unusually rapid 
swimming, when it is used as in other fishes; the chief function of the 
broad pectorals seems to be that of forming a current of water through 
the gills, thus aiding respivation, which would otherwise be difficult on 
account of the narrowness and inflexibility of the branchial apertures. 
When taken from the water, one of these fishes will live for two or 
three hours, all the time solemnly fanning its gills, and when restored 
to its native element seems none the worse for its experience, except 
that, on account of the air absorbed, it cannot at once sink to the bot- 
tom” (Goode). 
(Sclerodermi, group Ostraciontina, Giinther, viii, 255-268. ) 


a. Carapace forming a continuous bridge behind anal fin; ventral surface not cari- 
NEO U Meese Seeta= are ieee te eee eine one sain cceicieiineie wee ccoke ences OSTRACIUM, 475. 


476.—_OSTRACIUM Linneus. 


(Ostracion, Artedi; Linnzus Syst. Nat. x, 330, 1758: type Ostracion cubicus Linneus.) 

Trunk-fishes with trigonal, tetragonal, or pentagonal carapace, the 
ventral surface never carinated; carapace closed behind the anal fin. 
Temperate and tropical seas; the trigonal species confined to the west- 
ern Atlantic. (éstpdzcov, diminutive of éozpazov, any hard object, like the 
shell of a mollusk.) 


a. Body three-angled. (Lactophrys Swainson. ) 
b. No supraocular spine. 


1316. O. trigonum Linn.—Trunk-jfish. 

Uniform brown, with numerous irregularly grouped whitish spots, 
most abundant on caudal peduncle; young speciinens with a black 
blotch on sides behind gill-openings. Body three-angled; no spine 
before eyes. Each ventral ridge with a large, flat spine; dorsal ridge 
high and sharply compressed, descending rather rapidly forward and 
ending opposite posterior margin of orbit; carapace open behind the 
dorsal fin. Head 4 in length; height of sides 2. D.10; A.10. West 
Indies; occasional on our coast southward. 

(Linnzeus, Syst. Nat. x, 330, 1758; Giinther, viii, 256; Goode, Proc. U. 8. Nat. Mus, 
1879, 276: Lactophrys trigonus Poey, Mem, Hist. Nat. Cuba, ii, 362, 1861.) 
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bb. Supraocular spines present, strong, directed forward. (Acanthostracium Bleeker.) 


1317. O. quadricorne L.—Cow-fish; Cuckold. 

Color brown, yellow, blue, or green, with irregular blue blotches; the 
centers of the scutes often lighter than the margins. Carapace trigonal; 
adults with a broad low ridge on each side of the back, the dorsal ridge 
more elevated than in the young, which are somewhat tetragonal. Ven- 
tral surface nearly flat; angles of body carinate; a stout spine directed 
forwards over each eye; abdominal spines flat, directed backward; me- 
dian dorsal spine seldom present, never persistent; bridges behind dor- 
sal and anal each ending in a flat spine; under side of caudal peduncle 
with a free plate; carapace closed behind dorsal fin. Head 43; depth 
24. D.10; A.10. Tropical parts of the Atlantic; common on our coast 
southward. 

(Linneeus, Syst. Nat. x, 331, 1758; Giinther viii, 257; Goode, Proc. U. 8. Nat. Mus. 
1°79, 278.) 


Famiy CXXVIIL—BALISTID A. 


(The Trigger-fishes.) 


Body oblong, or ovate, more or less compressed, covered with rough 
scales or scutes of varying structure, the scutes not forming a carapace. 
Mouth small, terminal, low; jaws short, each with one or more series of 
separate incisor-like teeth; eye near the occiput; preorbital very deep. 
Gill-openings small, slit-like, above or in front of the pectoral fins. 
Dorsal fins two, the anterior of one to three spines, the first spine high- 
est; second dorsal remote from the first, of many soft rays; caudal fin » 
rounded or forked; ventral fins wanting, their place sometimes oecu- 
pied by a single spine at the end of the very long, usually movable, 
pubic bone. Genera about 8; species about 100. Carnivorous fishes; 
inhabitants of the warm seas. 

(Balistide, group Balistina, Giinther, viii, 211-255. ) 

a. Dorsal spines three; body covered with thick scales or plates. (Balistina.) 
BALISTES, 477. 
aa. Dorsal spine single or followed by a rudiment; skin with minute, rough scales. 
(Monacanthina. ) 
b. Ventral spine present; gill-slit short, nearly vertical; anal rays about 30. 
MONACANTHUS, 478. 


bb. Ventral spine obsolete; yill-slit long, oblique; anal rays about 40 to 50. 
ALUTERA, 479. 


477.—_BALISTES Linneus. 
Trigger-fishes. 
(Artedi; Linnzus, Systema Nature, 1758: type Balistes vetulus L.) 


Body compressed, covered with thick, rough scales or plates. Both 
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jaws with incisor-like teeth, usually four on each side, in each jaw. 
First dorsal of three spines, the anterior of which is much the largest 
(the third rarely minute or obsolete); second dorsal and anal rather 
long, similar to each other, often falcate or filamentous in front; caudal 
fin usually rounded, with the outer rays produced; pelvic bone very 
long, with a blunt, usually movable spine at its end; no barbels; 
branchiostegals 6; vertebrae 7+ 10. Species very numerous in the 
tropical seas. (3240, to shoot.) 

a. Caudal peduncle compressed ; teeth white, uneven, more or less notched ; cheeks 

without naked stripes; larger bony plates behind gill-opening. 
b. A groove in front of the eye; tail without spines or tubercles. (Balistes.) 

1318. B. vetulus L. 

Two curved, bluish, dark-edged bands on the side of the head, the 
lower from the angle of the mouth towards the throat, the upper from 
above the snout to the root of the pectoral; a black light-edged line, 
similarly curved below the eye; several other similar lines radiating 
from the eye; caudal fin margined above and below with bluish, and 
with an intra-marginal bluish band; dorsal and anal fins with trans- 
verse bluish bands; young with some irregular oblique black lines fol- 
lowing the rows of scales. Scales on head much smaller and more 
crowded than those on body; third dorsal spine shorter and weaker 
than second; caudal fin widely forked, the lobes filamentous and about 
equal. Head 3; depth 14. D. II-29; A. 27; Lat.1.63. Tropical parts 
of the Atlantic; occasional on our coast. 

(Linn. Syst. Nat.; Giinther, viii, 215.) 

1319. B. capriscus Gmelin.—Leather-jacket. 

Uniform brownish; second dorsal and anal chequered or marked 
with interrupted longitudinal brown lines ; caudal mottled; young 
with numerous small dark-brown dots. Third dorsal spine shorter but 
stouter than the second; plates on head similar to those on the body; 
caudal lobes produced in the adult; soft dorsal high, its longest rays 
14 in head. Head 34; depth 13%. D. III-27; A. 25; Lat. 1. 51 to 57 
(62 in specimens from Italy); about 35 scales in an oblique series from 
vent upward and forward. Warm seas; occasional northward; com- 
mon on our Gulf coast and in the Mediterranean. 

(Gmelin, Syst. Nat. i, 1471, 1788; Giinther, viii, 217: Balistes fuliginosus Dekay, New 
York Fauna, Fish. 1842, 339.) 

1320. B. powell Cope. 

Ashy above, pale below; sides everywhere with series of longitudi- 

nally oval azure spots; dorsal and anal fins marked with smaller blue 
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spots. Form elevated, profile convex; scales without prominent spines; 


two or three scapular plates; first dorsal spine rugose, 14 in muzzle; 


third dorsal spine well developed. Head 34 in total length; depth 13; 
D. ITI-26; A. 22. (Cope.) Newport, Rhode Island; a doubtful species 
(probably strayed from the West Indies). 

(Cope, Proc, Acad. Nat. Sci. Phila. 1870, 120.) 


473._MONACANTHUS Cuvier. 
(Cuvier, Regne Animal. 11,1817: type Monacanthus chinensis Cuvier. ) 

Body short and deep, very strongly compressed, covered with minute, 
rough scales. Mouth very small; upper jaw with a double series of 
incisor-like teeth, usually six in the outer and four in the inner series; 
lower jaw with about six incisors in a single series; teeth connivent, 
unequal; gill-opening a small slit, shorter than the eye, nearly vertical, 
below the posterior part of the eye, and just in front of upper edge of 
pectoral. Dorsal spine large or small; second dorsal and anal fins simi- 
Jar to each other, of about 30 rays each; caudal fin moderate, rounded ; 
pelvie bone with a blunt spine; the bone connected by a movable flap 
of varying size; side of tail often with a patch of spines, especially in 
the males; no barbel. Vertebre 7 + 11 to 14. Species very numerous 
in warm Seas. (ovos, One; dzav0a, Spine.) 


a. Ventral spine movable; dorsal spine with retrorse barbs. 
b. Abdominal flap greatly developed, extending beyond the ventral spine. 
(Monacanthus. ) 


1321. M. occidemtalis Giinther. . 

Brownish, mottled with lighter; a broad brown band across the 
middle of the ventral flap. Scales. very small, without median crest. 
Spines becoming longer on caudal peduncle, which has in addition 2 
or 3 pairs of strong spines curved forward, these prominent only in 
adults; ventral flap longer than head, about 4 length of body. Scales 
on ventral flap developed as flat plates, with their free margins pecti- 
nate. Snout pointed, the upper profile concave. Dorsal spine strong, 
nearly as long as head, armed behind with 2 rows of retrorse barbs; 
ventral spine small, rough. Head 34; depth 14. D. I-30; A. 30. 
West Indies; occasional on our southern coasts. 

(Giinther, viii, 237.) 
bb. Abdominal flap moderate, not extending beyond the pelvic spine. (Stephanolepis* 

Gill.) ; 

1322. M. brocecus (Mitch.) Dek,—Fool-fish; File-fish. ; 

Dull-greenish, mottled with darker; fins olivaceous, somewhat 





*Gill, Proc. Acad. Nat. Sci. Phila. 1861, 78: type Monacanthus setifer Bennett. 
(6rynpcrvos, crown; Aezis, scale.) 


a 
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blotched. Body rather deep. Jaws subequal; eyes large, more than 
% length of snout. Gill-opening about as long as eye, separated from 
the eye by an interspace nearly equal to its length. Anterior profile 
slightly concave. Dorsal spine somewhat shorter than snout, inserted: 
above posterior part of eye, stout, rough, armed behind with 2 rows of 
retrorse barbs. First ray of soft dorsal said to be sometimes filament- 
ous (not SO in our specimens); pectorals small. » Pelvic bone long, end- 
ing in a short, blunt, movable spine, beyond which the abdominal flap 
does not extend; length of free edge of flap when expanded not greater 
than diameter of eye. Scales minute, each with a crest of about 3 
prickles, those on caudal peduncle villous, those on the ventral flap 
larger, elongate; no naked areas; no recurved spines on tail. Head 
32; depth 13. D. I-32; A. 32. L.6 inches. Cape Cod to Tropical 
Seas; abundant on our South Atlantic coast. 


(Balistes broccus Mitch. Trans. Lit. & Phil. Soc. i, 467, 1815: Monacunthus broccus, 
massachusettensis, and setifer Dek. N. Y. Fauna, Fish. 1842, 335-337: Monacanthus mas- 
sachusettensis Storer, Fish. Mass. 425: Monacanthus setifer (in part) Giinther, viii, 240: 
Stephanolepis setifer Gill.) 


1323. M. davidsomi Cope. 


Brown, with 5 longitudinal bands with pale centres, the upper and 
lower forming 3 dark blotches at the base of dorsal and anal; head 
unspotted; caudal with a brown cross-band. Seales with 3 scutes on 
a common base; longer, slender, recurved spines on tail, in 2 clusters 
of 3 each; sides with slender scattered filaments. Dorsal spine with 
strong teeth, its height one-half depth of body. Pelvic plate elongate, 
spinous all around. Depth2!. D.1-30; A.28. Florida Reef. ( Cope.) 


(Cope, Trans. Amer. Phil. Soc. Phila. xiv, 476, 1870.) 


1324. M. spilonotus Cope. 


Light-brown; some longitudinal lines just below the dorsal fin, the 
median developing a dark spot below the middle of the soft dorsal. 
Seales each supporting a pedicle, whose summit divides into 4 or 5 rad- 
lating spines. Body elongate; outline of front straight. Dorsal spine 
long, with simple teeth, 44 in length of body; dorsal and anal fins me- 
dially elevated; no brush or spines on caudal peduncle. Pelvic shield 
elongate, spinous all around, the movable portion present. Depth 24; 
D. I-32; A. 31. Gulf of Mexico. (Cope.) 

(Cope, Trans. Amer. Phil. Soc. Phila, xiv, 476, 1870.) 
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aa. Ventral spine fixed; dorsal spine weak, without barbs; abdominal flap moderate. 
(Cantherines* Swainson. ) 
1325. MM. pullus Ranz. 

Coloration variable, generally with a whitish spot behind the last 
dorsal ray. Body moderately elevated. Snout moderately produced, 
with the upper profile slightly concave. Posterior margin of eye di- 
rectly above axil. Adults with two pairs of strong recurved spines 
on each side of tail; caudal short. Dorsal spine nearly straight, rather 
shorter than head, without barbs, situated above the front of eye. Skin 
with a velvety appearance; the scales minute. Depth about 2. D. I- 
30; A. 31. (Giinther.) Tropical Seas, north to Southern Florida. 


(Ranzani, Nov. Comm. Act. Sci. Inst. Bonon. v, 4, 1842: ? Monacanthus pardalis Riip- 
pell, N. W. Fish. 1855, 57: Monacanthus pardalis Giiuther, viii, 230.) 


479._ALUTEBRA Cuvier. 
File-fishes. 
(Cuvier, Regne Anim. ed. 2, ii, 829, 1829: type Balistes monoceros Osbeck.) 

Body oblong or rather elongate, strongly compressed, covered with 
minute, rough scales. Mouth and teeth essentially as in Monacanthus, 
but the lower jaw more projecting, so that the lower teeth are directed 
obliquely upward and backward. Gill-opening an oblique slit, longer 
than eye, situated below and in advance of eye, its posterior end be- 
hind base of pectorals. Pelvic bone long, faleate, movable under the 
skin, without spine at its extremity. Dorsal spine small, inserted over 
the eye, rough, but without barbs; soft dorsal and anal long, each of 
36-50 rays; caudal fin convex; pectorals small. Species numerous. 

(2 dloutos, unwashed.) 


1326. A. schoe pi (Walb.) Goode. 

Dull-greenish, marbled with lighter and darker; lower lip dusky, 
Eye small, about 4 in snout. Gill-slit nearly twice as long as eye, its 
upper posterior edge nearly under the middle of the eye. Pectoral fins 
scarcely half longer than eye. Dorsal spine slender; dorsal and anal 
fius low; caudal very long in the young, becoming shorter in the 
adult. Scales minute, shagreen-like, uniform over the body. Head 
33 in length; depth 24. D. I-36; A. 38. L. 16 inches. Cape Cod to 
West Indies; abundant southward. 


(Balistes schepfi Walbaum, Artedi, Pisce. 1792, 461: Balistes aurantiacus Mitchill, 
Trans. Lit. & Phil. Soc. N. Y. i, 468, 1815 (adult): <Alutera cuspicauda Dekay, New 
York Fauna, Fish. 1842, 338 (young): Ceratacanthus aurantiacus Gill (adult). ) 


* Swainson, Class. Fish. ete. ii, 327, 1839: type Cantherines nasutus Swainson: Balis- 
tes sandwichensis Q. & G. (%xavGos, ass; piv, snout.) (= Liomonacanthus etc. Bleeker.) 
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1327. A. Scripta (Osbeck) Bleeker. 

Head and body with irregular blue spots and lines, and small, round 
black spots. Skin finely velvety. Body oblong, its depth equal to dis- 
tance from snout to posterior margin of orbit. Snout produced, the 
upper profile concave. Dorsal spine very feeble, above middle of orbit. 
Part of gill-opening in advance of orbit. Pectoral fin inserted below 
orbit; caudal elongate, about as long as head; dorsal and anal low. 
Depth 3. D.46; A.50. (Giinther.) Tropical seas; occasionally north 
to South Carolina. 


( Balistes scriptus Osbeck, Itin. i, 144, 1771: Monacanthus scriptus Giinther, viii, 252. 


Famity CX XIX.—TETRODONTIDA. 
(The Puffers.) 


Body oblong or elongate, usually little compressed, and sometimes 
very broad; belly capable of great inflation; skin scaleless, usually 
more or less prickly, sometimes with strong spines. Teeth in each jaw 
wholly confluent, forming a sort of beak which in each jaw is some- 
times divided by a median suture;: lips full; nostrils various. Fins of 
soft rays only; dorsal fin posterior, opposite and similar to the anal; - 
caudal fin distinct; no ventral fins; pectoral fin short and broad, its 
upper rays longest. Pelvic bone undeveloped. Gill-openings small, 
close in front of the pectorals; air-bladder present. Genera about 10; 
species 80; inhabiting warm seas; noted for their habit of filling the 
stomach with air. When inilated, the diameter of the belly is often 
greater than the length of the body. 

(Gymnodontes, group Tetrodontina Giinther, viii, 270-316.) 

a. Both jaws divided by a median suture. (Tetrodontine.) 
b. Nostril on each side a single tube, with two openings. 
c. Dorsal and anal falcate, of 12 to 15 rays each........-.. LAGOCEPHALUS, 480. 
ce. Dorsal and anal of (6 to 8 rayseach-.-..-.-252. 225.2 --552- TETRODON, 481. 
aa. Both jaws entire, without median suture. (Diodontine.) 
d. Spines very small, flexible, bristle-like, mostly two-rooted. 
TRICHODIODON, 482. 
dd, Spines strong, stiff, erectile, mostly two-rooted.....-....-.. DIODON, 483. 


ddd. Spines very strong, immoyable, mostly three-rooted. 
CHILOMYCTERUS, 484. 


480.—LAGOCEPHALUS Swainson. 


(Gastrophysus Miiller.) 


(Swainson, Class. Fish. ete. 1839, 328: type Tetrodon lagocephalus L.) 
Body comparatively elongate; skin smooth or variously prickly, the 
prickles most developed on the abdomen; abdomen capable of very 
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great inflation. Dorsal and anal fins rather long, falcate, of 12 to 15 
rays each; caudal lunate. <A single nasal tube on each side with two 
openings near its tip. Jaws each with median suture. Lower side of 
tail with a fold. (Auyos, hare; zedady, head, from the incisor teeth). 


1328. L. leevigatus (Linn.) Gill.—Tambor; Smooth Puffer. 

Olive green above, sides and below silvery white. Body elongate, 
the tail slender. Back and sides smooth; belly prickly, the spinous 
region oblong, extending from the throat backwards nearly to the vent 
and on sides nearly as high as base of pectoral fins; spines compara- 
tively large, three-rooted, well separated and with no smaller ones in- 
termixed. Eye large, silvery, 2 in-snout, 1$ in the flat interorbital 
space. Gill-opening midway between snout and front of dorsal. Dor- 
sal and anal fins large and faicate, the last rays rapidly shortened; 
height of dorsal 13 in head; caudal fin lunate, the longest ray 14 in 
head; fold of skin on sides of tail very distinct, ridge-like. Head 33. 
D. 14; depth 44. A.12. Tropical seas, north to Cape Cod. 

( Tetrodon levigatus L. Syst. Nat. i, 411: Tetrodon levigatus Giinther, viii, 274.) 


481.—TETRODON* Linneus. 


( Tetrodon, Leisomus and Cirrhisomus Swainson: Cheilichthys Miiller: Anchisomus Kaup.) 
(Tetraodon Linnzeus, Syst. Nat.: type Tetraodon testudineus L.) 

Body oblong, usually little elongate; skin variously prickly or smooth, 
sometimes with cirri. A single nasal tube on each side, with two open- 
ings near its tip. Dorsal and anal fins short, little faleate, of 6 to 8 rays 
each; caudal truncate or rounded. Jaws each with median suture. 
Species numerous, in warm seas. (tetpa, four; édwy, tooth.) 

a. Tail without fold below. 
b. Skin almost smooth. 
1329. 'T. politus Girard. 

Brown, with very numerous small, round, dark spots above; usually 
pale curved cross-bars present, in the form of concentric rings, one on 
middle of back in front of dorsal, inclosing a dark area, another sur- 
rounding this, the remainder appearing as bars, anteriorly running 
downward and backward, posteriorly downward and forward. Skin 
smooth; spines rudimentary or obsolete, on belly only, imbedded in 





* The earliest subdivision of the genus Tetrodon seems to be that made by Swainson 
in 1839. But one Linnwan species (testudineus) is retained in the genus by Swainson. 
The section to which it belongs contains numerous species, and may well retain the _ 
original generic name. The value of the subdivisions is doubtful, but they may be 
retained for the present at least. 
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wrinkles of the skin; no caudal fold; nasal tentacles distinctly per- 
forate. Interorbital area flat; sides without cirri. Head 3; depth 44. 
D.7; A. 6. San Diego to Panama; very common southward. 

(Tetrodon politus Girard, U.S. Pac. R. R. Sury. Fish. 1858, 340: Tetrodon politus 
Giinther, viii, 281.) 


bb. Skin prickly, more or less. 


1330. T. testudineus L. 

Dark brown above, marbled with lighter; sides to below pectoral 
fins yellowish brown, marked with many round dark spots; belly and 
fins immaculate; back, from interorbital region nearly to base of dorsal 
fin, axils of pectoral and belly nearly to vent covered with minute, 
imbedded spines. Snout, sides, and tail naked; snout rather produced, 
the eye being nearer the root of pectoral than tip of snout. Interorb- 
ital area generally concave; sides sometimes with cirri; length of cau- 
dal equal to its distance from dorsal. Head 3. D.8; A. 6. West 
Indies; occasional on our coasts. 

( Tetrodon testudineus Linn, Ameen. Acad. i, 309, and Syst. Nat i, 309: Tetrodon testu- 
dineus Giinther, viii, 282.) 

1331. VT. spemgieri Bioch. 

Dark brown above and on sides to base of pectoral fins; sides below 
yellowish, with a series of about twelve round dark-brown blotches 
about as broad as eye; belly white; caudal fin with a brown bar at its 
base and a broader one at its margin. <A patch of minute spines from 
the occiput half-way to the dorsal fin; belly spinous to near the vent; 
head, tail, and most of sides smooth; sides usually with numerous 
small cirri. Snout produced, the eye nearer root of pectoral than tip 
of snout. Head compressed, narrow; interorbital space slightly con- 
cave, very narrow, about half as broad as eye. Head 3. D.7; A. 6. 
West Indies; occasional on our coast. 

( Tetrodon spengleri Bloch, Ausl. Fische. i, 135: Tetrodon spengleri Giinther, viii, 284: 
Cirrhisomus spengleri Swainson, Class. Fish. ii, 328, 1839.) 

1332. VT. turgidus Mitch.—Pufer; Swell Toad; Blower. 

Olivaceous above, marbled with black; belly light orange; sides of 
body and tail with narrow irregular black cross-bars; an inky blotch 
below and behind pectoral fin; fins plain. Body about as wide as deep 
when not inflated; interorbital space slightly concave; profile not very 
steep, depressed in front of the eyes. Caudal peduncle, lips, and bases 
of fins smooth; skin everywhere else rough with small three-rooted 
spines, which are largest on the back and belly. No cirri. Eyes 
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rather small. Head 23; depth 3. D.7; A. 6; C. 7, slightly rounded. 
L.12inches. Atlantic coast. Massachusetts to Texas; very abundant. 

(Tetrodon turgidus Mitchill, Trans. Lit. & Phil. Soc. i, 473, 1815: Tetrodon turgidus 
Dekay, New York Fauna, Fishes, 327: Tetrodon turgidus Giinther, viii, 285.) 

1333. BW. trichocephalus Cope. 

Brownish above, faintly vermiculated with lighter; sides yellowish, 
becoming white below; fins uniform light yellow; a brown spot at base 
of pectoral. Profile suddenly descending from prefrontal region to pre- 
maxillary, arched from the former point backward ; belly spinous to near 
vent; dorsal region from a little behind the nares to above the ends of 
the pectoral fins spinous; spines on the head long, close-set, like seal 
bristles ; caudal fin truncate, with prominent points. Head 34 in total 
length; eye 34 in iength of head. D.8; A.7. (Cope.) Newport, Rhode 
Island. 

( Tetraodon trichocephalus Cope, Proc. Ac. Nat. Sci. Phila. 1870, 120.) 


482.—TRICHODIODON Bleeker. 


Hairy Box-fishes. 
(Bleeker, Atl. Ich. Gymnodontes, 49: type Diodon pilosus Mitch. ) 
Body oblong, little depressed ; nasal tentacle present; dermal ossifica- 
tions very small, each with a pair of lateral roots, and each terminating 
in a fine flexible, bristle-like spine. (zp:zfov, hair; d:6dd1, Diodon.) 


4334. VT. pilosus (Mitch.) Bleeker. 

Brownish above, ashy below; spines of a metallic golden color; sides 
and back with a few oblong blackish-brown spots. Body oblong, cuboid; 
the skin entirely spinous, except a small space around the mouth and 
eyes and another on caudal peduncle. D.12; A. 14. (Dekay.) North 
Atlantic; rare; said to reach a large size. 


(Diodon pilosus Mitch. Trans. Lit. & Phil. Soe. N. Y. i, 471, 1815: Diodon pilosus De- 
kay, New York Fauna, Fishes, 326; Giinther, viii, 316.) 


483.—DIODON Linneus. 
Porcupine-fishes. 
(Linneus, Syst. Nat. 1758: type Diodon hystrix L.) 

Body robust, the belly moderately inflatable. Dermal spines strong, 
stiff, most of them two-rooted and erectile, a few three-rooted and there- 
fore immovable; both jaws entire; nasal tube simple,: with two lateral 
openings. Pectorals broad, their margin undulate, the upper lobe 
longest; vertical fins rounded. Warm seas. (d:c, two; ddw», tooth.) 
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1335. D. hystrix L. 

Back, sides, and fins with numerous small, round blackish spots. 
Spines strong, dilated at the base, with a pair of basal grooves; post- 
pectoral spines the longest, about as long as the pectoral fin, those of 
the posterior part of the back and tail short and broad, three-rooted 
and therefore not erectile; upper and lower part of the tail with two 
or three pairs of three-rooted, immovable, recumbent spines; frontal 
spines moderate. Head 3; depth 34. D.13; A. 13. In all tropical 
seas, north to Lower California and Florida. L. about 3 feet. 

(L. Syst. Nat.; Giinther, viii, 306: ? Diodon spinosissimus Giinther, viii, 307.) 


1336. D. movemummaculatus Cuvier. 4 


Olivaceous, variously spotted, usually a broad blackish brown band 
between orbits, extending downward behind the eye; a second parallel 
to it across the nape; a large transverse subtriangular spot in middle 
of back; a kidney-shaped spot above pectoral; all these spots usually 
pale edged; back and sides with small black spots. Spines varying in 
length; upper part of tail without ossifications, but a pair of spines 
lying along-side, their base on the side of the dorsal; some tentacles 
usually present above eye and on throat, abdomen, and back; 14 to 19 
transverse series of spines between snout and dorsal. Tropical seas, 
north to San Diego. 


(‘‘Diodon lacheté” Lacépede, ii, 13: Diodon novemmaculatus, seemaculatus. quadrimac- 
ulatus, and multimaculatus Cuvier, Mém. Mus. Hist. Nat. iv, 136, 137, 1818: Diodon 
maculatus Giinther, vili, 307: Diodon maculatus Streets, Bull. U. S. Nat. Mus. vii, 43.) 


484.—CHILOMYCTERUWUS Bibron. 


Rabbit-fishes. 
(Bibron (Chilomyctére, Revue Zool. 1846, 140); Kaup, Wiegm. Archiv. 1855, 282: type 
Diodon geometricus Bloch & Schn.) 

Body broad, depressed, moderately inflatable. Dermal spines short, 
stout, immovable, triangular, each with three roots; nasal tube simple, 
with two lateral openings; caudal peduncle short; fins small, formed 
as in Diodon; jaws without median suture. (zeidos, lip; poze, nose. 
‘*Narines non closes au sommet, mais chacune ayant Vapparence de 
deux levres, ou formée de deux tentacules réunis & la base.”) 

1357. C. gzeometricus (Bloch & Schn.) Kaup.—Rabbit-fish ; Swell Toad. 

Greenish; belly pale; a round, black, ocellated spot above pectorals, 
not as large as eye, a larger one behind pectorals, another at base of 
dorsal, with a smaller one below it; back and sides with parallel black 
stripes of uniform width about as wide as the interspaces, those on the 
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back running longitudinally, those on the sides obliquely downward and 
backward, those on the front of the head running crosswise; a dark bar 
at base of dorsal; other fins plain. Body a little broader than deep at 
the gill-openings; interocular space broad, concave; eyes large, lateral, 
nearly as long as snout, each with a cirrus above it, longer than the pu- 
pil; gill-opening about as wide aseye, opposite upper anterior part of 
pectoral. About 9 spines between eye and tail, their height equal to 
diameter of pupil; spines on belly much smaller, partly imbedded in skin; 
some of the posterior with cirri; spines on caudal ‘peduncle; anterior 
root of each spine little if any larger than the others. Pectoral fin 
deeper than long, the margin undulate, the upper lobe longest. Head 
23; depth3. D.12; A.10; L.Ginches. Massachusetts to West Indies; 
very abundant southward. 


(Diodon geometricus Bloch & Schneider, 1801, 513: Diodon maculostriatus Mitchill, 
Trans. Lit. & Phil. Soc. N. Y. i, 470, 1815; Giinther, viii, 310.) 


Subsp. (?) fuligimosus (Dek.) Goode & Bean. 


Dark brownish olive above, with wavy dusky lines; belly black, the 
bases of its spines bright orange. Entire body covered with large 
three-rooted spines, which are very numerous and close-set, especially 
on the belly; spines of the belly as large or even larger than those on 
back; not imbedded. D. 12; A. 10. Atlantic coast, from Cape Cod 
southward; not common; probably a young form of the preceding. 

(Diodon fuliginosus Dekay, New York Fauna, Fish. 324.) 


Fay OXXX._ORTHAGORISCID 2. 


(The Head-fishes.) 


Body more or less short and deep, compressed, truncate behind, so 
that there is no caudal peduncle. Skin rough, naked, spinous or tes- 
sellated. Mouth very small, terminal; teeth completely united in each 
jaw, forming a bony beak without median suture, as in Diodon. Dorsal 
and anal fins similar; posterior, more or less perfectly confluent around 
the tail; no spinous dorsal; no ventral fins; pelvic bone undeveloped; 
pectorals present. Belly not inflatable; gill-opening small, in front cf 
pectorals; an accessory opercular gill; no air-bladder. Fishes of the 
open seas, apparently composed of a head to which small fins are at- 
tached. Genera 3; species4. Found in most warm seas. é 


(Gymnodontes, group Molina Giinther, viii, 317-320. ) 
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a. Skin thin, armed with stout spines; vertical fins not confluent; body deeper thar 

Lona CMTldenntnini@ Erect at 9 me caeiser alco to=\cccciecl-sbeae = MOLACANTHUS, 485. 

aa. Skin thick, granular or tessellated; vertical fins faleate, confluent behind. (Or- 
thagoriscine. ) 

b. Body not twice as long as deep; skin without hexagonal] plates.... .- Mota, 486. 


485.—MOLACANTHUS Swainson. 
(Pallasia Nardo: Acanthosoma Dekay.) 
(Swainson, Class. Fish. ete. ii, 329, 1839: type Diodon mola Pallas—= Molacanthus pallast 
Sw. = Diodon numnularis Walb. )- 

Body suborbicular, much compressed, deeper than long, covered by 
a thin silvery skin on which are many strong spines. Dorsal and anal 
fins high and short, not confluent, the space on the tail between them 
occupied by a row of small spines; pectorals moderate. These small 
fishes have been generally considered as the young of Mola. The fact 
that they are not so was first conclusively shown by Prof. Putnam (Am. 
Nat. Dec. 1870). The species inhabit the open seas. (Mola; azdvéa, 
spine.) 


1338. M. nmurmmwlaris (Walb.) Gill. 

Olive-brown above; sides and below iridescent silvery. Body verti- 
cally oval, higher than long; spines on body scattered, striated on sides. 
Head more than half length, which is little more than 3 depth. D. 25. 
(Dekay.) Atlantic Ocean; rare on our coast. L. about 2 inches. 


(Diodon nummularis Walbanm, Artedi, Pisc. 1792, 600: Acanthosoma carinatum De- 
kay, New York Fauna, Fish. 330: Molacanthus pallasi Putnam, 1. ¢.) 


486.—MOLA Cuvier. 
(Orthagoriscus Bloch & Schneider.) 
(Cuvier, Legons d’Anat, Comp. 1800 (fide Gill): type Orthagoriseus mola Bloch & 
Schneider = Mola rotunda Cuvier.) 

Body ovate, strongly compressed, covered with a thick, rough, leath- 
ery, elastic skin, which is without bony plates. Profile forming a pro- 
jecting fleshy nose above the mouth. Dorsal fin beginning not far be- 
hind pectorals, short and high, faleate, confluent with the anal around 
the tail; no large spines on the body. Clumsy fishes, found, in most 
warm seas, reaching a great size. (Latin mola, a millstone.) 


1339. M. rotunda Cuv.—Swun-fish; Head-fish; Mola, 
Dark gray; sides grayish brown, with silvery reflections;; belly dusky 5. 
a broad blackish bar running along the bases of the dorsal, caudal, and. 
Bull. Nat. Mus. No, 16——-55 
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anal fins. Dorsal and anal fins high in front, rapidly decreased back- 
wards; caudal fin low, and with a wavy outline. Depth always more 
than half length, and in the young the vertical diameter exceeding the 
longitudinal. Form varying much with age, the body becoming more 
elongate, the fins comparatively shorter, the eye much smaller, and a 
hump being developed above the mouth, topped by an osseous tubercle. 
Head 3; depth 12. D.17; A.16. Pelagic, inhabiting most temperate 
and tropical seas, swimming slowly about near the surface; common 
northward to Cape Cod and Point Concepcion. It reaches a weight of 
about 500 pounds. 


(Tetrodon mola Linn. Syst. Nat.: Orthagoriscus mola Bloch & Schneider, 1801, 510: 
Orthagoriscus mola Storer, Fish. Mass. 420: Orthagoriscus analis Ayres, Proc. Cal. 
Acad. Nat. Sci. ii, 31, f. 54: ‘‘ Mola rotunda Cuvier, 1800.”) 


ADDENDA ET CORRIGENDA. 


Page 3 (57). Branchiostoma lanceolatum. 

To the synonymy of species No. 1, add: 

(‘‘ Limaz lanceolatus Pallas, Spicilegia Zod]. x, 19, about 1770.”) 

Until the Lancelets are more fully compared, neither our Atlantic 
nor our Pacific coast form can be distinguished from the European 


species. 


Page 5. Instead of Bdellostoma read: 
3. Polistotrema Gill. 


The generic name Heptatrema Duméril (Cuvier, Régne Anim.) has 
priority over Bdellostoma Miiller. Species 3 may be named— 


3. P. stouti (Lockington) J. & G. 


The identity of this species, thus far known only from the coast of 
California from Santa Barbara northward, with the Chilian H. dombeyt 
is doubtful. The description, on page 57, is taken from California speci- 
mens. The genus Polistotrema Gill (Proc. U. S. Nat. Mus. 1880, 30) is 
distinguished by the presence of 11 to 14 gill-openings instead of 6 or 7, 
the base of the tongue being between the seventh and eighth (not an- 
terior) pair of branchi. 


Page 7. A better generic arrangement of our Lampreys than that 
given in the text would be as follows (omitting the character of the 
division of the dorsal fin, which is subject to much individual varia- 
tion): 


a. Maxillary tooth single, crescent-shaped, with a cusp at each end. 
b. Lingual teeth pectinate.................--..-2.5.--«-4, ENTOSPHENUS™* Gill 
bb. Lingual teeth obscurely tricuspidate -......-.-..---. 5. AMMocetest Duméril. 
aa. Maxillary tooth of 2 or 3 pointed cusps close together; lingual teeth pectinate, 
6. PeETROMYZON} L. 


*Species EF. tridentatus (Gairdn.) Gill. 

tIncluding Lampetra Gray. Species A. plumbeus (Ayres) Bean: A. aureus Bean: A. 
niger (Raf.) Jor.: A appendix (Dek.) J. & G. 

t Including Ichthyomyzon Grd. Species P. argenteus Kirt.: P. castaneus (Grd.) Bean: 


P. marinus L.: P. dorsatus Wilder, 
867 
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Page 7. The genus 4 (a) Entosphenus should probably be admitted, 
and its species should be— 
4. E. tridentatus (Gairdner) Gill. 

It ranges from Monterey to Vancouver’s Island, and Nos. “5” and 
“6” are not distinct from it. 


On page 8, after Ammocetes plumbeus, add: 
7b). Ae aureus Bean. ; 

Plumbeous above, golden yellow below; under side of head and neck 
silvery. Maxillary tooth single, bicuspid; mandibulary with 7 cusps, 
the outer largest. Head shorter than chest; distance from eye to first 
dorsal thrice base of. first dorsal; base of second dorsal twice as long 
as that of first, the fin twice as high; interspace between dorsals 2 
length of head; tail (from vent) 4 in total length. Head 104 (54 in 
distance to first dorsal). L.15 inches. Yukon River, Alaska; abun- 
dant. (Bean.) 


(Ammocetes aureus Bean, Proc. U. S. Nat. Mus. iv, 1881, 159: ? Petromyzon marinus 
camtschaticus Pallas, Zoogr. Rosso-Asiat. iii, 1811.) 


On page 9, after Ammocetes niger, add: 
$ (>). A. appemdiax (Dekay) Gill. 

Dusky brown, sometimes tinged with bluish; fins pale amber. A 
ring of irreguiarly-shaped corneous processes within the mouth, and a 
large isolated double tooth of the same texture on the inferior portion 
of the mouth. Origin of dorsal in advance of middle of body (behind 
middle in A. niger). Vent near posterior third of body. Anal papilla 
(‘‘appendix”) conspicuous in males in spring. Streams of New York 
and Southern New England. (Dekay.) Not lately recognized, but ap- 
parently differing from A. niger in the less posterior dorsal. 


(Petromyzon appendix Dekay, New York Fauna, Fish. 1842, 381: Ammocetes unicolor 
Dekay, 1. c. 383; larva. Of the remaining species described by Dekay, Ammoceles 
bicolor Le Sueur, 1. c. 383, seems to be the larva of Petromyzon marinus, and P. lamot- 
teni Le Sueur MSS. 1. c. 382, is probably Petromyzon argenteus. ) 


Page 10. Petromyzon castaneus has been lately received from Loui- 
siana. It is considered a valid species by Dr. Bean, as is also 9 (b), 
P. hiruao (Grd.) Bean. Both these species have the maxillary tooth 
tricuspid, not bicuspid as in P. argenteus. 


Page 11. The mandibulary teeth in Petromyzon marinus are usually 
7in number. The plates of the anterior lingual pair are confluent, and 
not their serrations as stated in the text. : 
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Page 11. Instead of P. nigricans Le Sueur, read: 
12. P. marinus, subsp. dorsatus Wilder, sp. nov. 


The “ Petromyzon nigricans” of the Atlantic coast streams scems to 
be the young of P. marinus. The Cayuga Lake Lamprey described in 
the text on page 11 is apparently a distinct subspecies, differing from 
P. marinus in the longer head (snout 14 in chest; head half longer 
than chest; in P. marinus snout 1? in chest; head one-third longer than 
chest); mandibulary teeth usually 8 or 9. Males with the back before 
dorsal fin compressed in a long, hard, fleshy ridge. Interspace between 
dorsals variable in length, shortest in males, 4 to 2 base of first. 
Tail 53 in length. Coloration of P. marinus, and size not much less. 
Abundant in Cayuga Lake, New York; not yet observed elsewhere. 
The differences above noted are not very constant. 

(Wilder MSS.: Petromyzon nigricans J. & G., page 11 of this work. ) 


Page 14. Under Eechinorhinus the reference 

(Blainville, Bull. Sci. Philomath. 1816, 121) 
should be supplied. 

Page 18 (and 59). Instead of genus 13 (b) Scyllium Cuvier read: 

13 (b)._SCYLLIORHINUWS Blainville. 
(Blainville, Bull. Sei. Philom. 1816, 121: type Seylliorhinus catulus Blainville = Squalus 
canicula L.) 

The generic diagnosis of “ Scyllium,” on page 59, applies to Seyllio- 
rhinus, with the exception of the clause ‘nostrils separated by a broad 
isthmus”, which is true of part of the species (subgenus Catulus Smith) 
only. Species 18 (b) should be “S. ventriosus (Garman) J. & G.” 


After 18 (b), S. ventriosus, add: 
18 (c). S. retifer (Garman) J. & G. 

Light brownish, crossed at irregular intervals by groups of 2 to 4 
narrow black lines, which are joined by other lines, forming a network 
of polygonal meshes; belly uniform yellowish. Body moderately elon- 

gate, the vent in front of its middle. Head depressed, its width nearly 
equal to its length in front of spiracles; length of snout from mouth 
less than distance between outer margins of nostrils; nasal valves 
broader than isthmus between them, not reaching mouth, without 
free cirrus; length of arch of mouth a little more than half its width; 
lower labial fold reaching one-fourth distance to symphysis; teeth 
small, each with a central cusp and two small ones on each side. Pec- 
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torals short and broad. First dorsal inserted near middle of length of 
body; caudal not large. (Garman.) Deep water, off the coast of Vir- 
ginia; one specimen known. 


(Scyllium retiferum Garman, Bull. Mus. Comp. Zodl. xi, 233, 1881.) 
Page 18. Instead of Galeorhinida, read: 
Famity VIT.—CARCHARIID. 


On page 19, instead of Mustelus hinnulus, read: 
319. MW. canis (Mitch.) Dek. 
Add to the synonymy: 


(‘Squalus canis Mitch. Trans. Lit. & Phil. Soc. N. Y. i, 486, 1815: Mustelus asterias 
Cloquet, Dict. Sci. Nat. xiv, 407, 1820: Mustelus plebejus Bonap. Fauna Italica, 1838, 
49.) 

Page 20, species 20: 

The Mustelus canis of our Atlantic coast seems to us to be perfectly 
identical with the European species, the American name having prior- 
ity of date. Mustelus californicus Gill, is however a different species. 
It may be thus compared with M. canis, the differential characters of the 
latter species being interposed in parenthesis: In No. 20, Jf. californi- 
cus Gill, the dorsal fin is comparatively small (large), its anterior lobe 
obtuse, and when depressed not reaching so far as (reaching well be- 
yond) the posterior lobe; height of anterior lobe less (more) than the 
base of the fin, which is little (considerably) longer than snout and less 
(more) than one-third the interspace between dorsals; the pectoral is 
comparatively short, not reaching to anterior third (reaching nearly to 
middle) of dorsal, or about half way to the beginning of the slit be- 
tween ventrals (half way to the base of the claspers). The snout in 
M. californicus is more pointed, the mouth narrower, its anterior angle 


more acute (obtuse); breadth between angles of mouth % (%) snout. 
Mustelus californicus reaches a larger size than M. canis. In Mustelus | 
californicus the embryo is attached to the placente. It therefore be- 


longs to the subgenus “ Plewracromylon” Gill. 


Page 20. The genus “ Rhinotriacis,” introduced on page 59, may be 
suppressed, ‘“ R. henlei” being a species of Triacis, as given on page 20. 


Page 20 (60). 20 (b), “‘ Rhinotriacis levis” (or, better, Mustelus levis 
41880) should probably be suppressed, as the evidence of its occurrence 
_in our waters is insufficient. 
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Page 21. After Galeorhinus add the reference: 

(Blainville, Prodrome Faune Frangaise, Poiss. i, 85, 1816.) 

It is probable that our species is really distinct from the European. 
It may be characterized as— 


23. G. zyopterus* J. & G. sp. nov.—Oil Shark, 

Dusky grayish; most of pectoral, tip of caudal, and anterior portion 
of both dorsals black. Snout depressed, rather long, but rounded at 
tip; nostrils considerably nearer mouth than tip of snout; the anterior 
lobe with a small pointed tip; interorbital space a little less than length 
of snout; teeth about 33, the four or five teeth nearest the middle of the 
jaw much smaller than the others; median tooth of each jaw smallest, 
subtriangular, without basal cusps; lateral teeth of both jaws similar, 
with their poin*s strongly directed outwards; a sharp angle near the 
middle of the outer margin, below which are 2 to 5 sharp cusps or ser- 
rations; labial folds moderate. Hye large, the small spiracles sepa- 
rated from it a distance about equal to its diameter. Head with many 
mucous pores. Distance between angles of mouth nearly twice length 
of mouth, and equal to length of snout from mouth. Pectoral fin mod- 
erate, reaching somewhat beyond front of dorsal, its tip somewhat 
pointed, its free edge concave. Middle of first dorsal nearly midway 
between pectorals and ventrals, its anterior lobe rounded, posterior, 
acute; second dorsal scarcely one-fourth as large as first, a trifle larger 
than anal, which is inserted slightly farther back. 


Measurements of a large erample, 63 inches in length, from San Pedro, California. 


Weng phiar.o2 ae steels sro ss <s elote a steicic 100. Length of base of first dorsal ...-.-. 7.3 
Greatest’ depth cee J cescsee cies 14. Heightiof tirstrdorsaltcss= sacces eae sO 
ent thot head ak etait alnio 18. Distance between dorsals......--.. 2.5 
Length of snout (from mouth)-.... 7.5 | Length of second dorsal ....--..... 4.5 
Length of snout (from eye)..----. 8. Height of second dorsal...-...-.--. 4. 
Wil dGhy Of Nomi eres oto 2-\ayele sini lis Lenesthiofandleacecss. soe 5). 325 
Geneth of spiracles... 2). == On7s |) Wengthiof caudale sss. PALE 
Wen Gilet 6V6 > 2 seis se eens ass ae 2.5 | Distance from pectorals to ventrals- 25, 
Distance from snout to first dor- Length of pectorals..............-. 15. 
BE rae ote ees oie So ey salsiato Sele 3.3 | Length of ventrals..............-.. 4.5 


Coast of Southern California, from San Francisco to Cerros Island, 
extremely abundant. Valued for the oil in its liver, and for the fins, 
which are much prized by the Chinese, the gelatinous fin-rays making 
a fine soup. 


(Galeorhinus galeus Jordan & Gilbert, Proc. U. 8. Nat. Mus. 1880, 42, and 1881, 18: 
typical specimens have been distributed by the National Museum as Nos. 26927, 











*9U0S, soup; 7TEPOY, fin. 
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26973, 27190, and 27391. The European species, G. galeus, is said to have the middle 
teeth of the jaws not reduced in size, the median tooth in each jaw with basal cusps; 
the second dorsal half smaller than the first; the fins plain, etc.) 

Pages 22, 23, 24, 60. The groups called Carcharinus and Hulamia 
should rather be considered as subgeneri¢ sections of a single genus, 
which may stand as— : 

18.—_CARCHARIAS Rafinesque. 
(Rafinesque? Indice d’Ittiol. Sicil. 1810, 44: type Squalus glaucus L.) 

The species of Carcharias should stand as follows: 

25. C. glaucus (L.) Cuv. 
26. C. obscurus (Le Sueur) Miiller & Henle. 

In this species the very long pectorals extend beyond the end of the 

dorsal, and their outer margin is four times as long as the inner. 


26 (b). C. platyodom (Poey) J. & G. 

Slaty-blue, white below; caudal blackish, other fins with dark tips. 
Body stout. Head very short, broad, depressed, and bluntly rounded. 
Mouth twice as broad as long, its breadth about half more than length 
of snout; inner lobe of nostril very blunt; nostril a little nearer eye 
than tip of snout; upper teeth very broad, triangular, erect, coarsely 
serrate, not notched; lower teeth narrower, more finely serrate. First 
dorsal beginning close behind pectoral, a little higher than long, not 
taleate, its base 24 in interspace between dorsals; second dorsal very 
small, its base 5 in interspace; caudal moderate, 23 in body; anal a 
little longer than second dorsal, and placed a little farther back; pec- 
torals rather small, not faleate, 6 in total length, reaching a little past 
dorsal; width of pectoral nearly two-thirds its length. L. 10 to 15 feet. 
Cuba to Texas; abundant in the Gulf of Mexico; the specimen here 
described being from Galveston. 


26 (c). C. plumbeus (Nardo) J. & G. 

- Bluish gray, whitish below. First dorsal rounded above, inserted 
immediately above the base of the pectoral; second near the middle 
of the base of the anal; pectoral one-third longer than broad, its ex- 
ternal angle rounded. Mouth arched, its breadth equal to its distance | 
from tip of snout; snout short, rounded, a little longer than in C. lamia ; 
eyes small; upper teeth scarcely notched on the outer margin. (Doder- 


lein.) Mediterranean; said to have been once taken at New York. 


(Squalus plumbeus Nardo, Prodr. Ichth. Venice, 1827, 9: Carcharias (Prionodon) mil- — 
berli Valenciennes MSS, in Miiller & Henle, Plag. 38, 1341: Hulamia milberti Gill, 
Proc. Acad. Nat. Sci. 1864, 262, in part: Carcharias milberti Doderlein, Manuale Ittio- 
log. Mediter. 1881, 44.) : 
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This species should probably be omitted from our lists, as there is no 
good evidence that any of our sharks are identical with the plumbeus or 
the milberti of the Mediterranean. Probably C. cwruleus was originally 
confounded with it. The Hulamia milberti of recent American writers 
is probably the following species, which may be substituted, as— 

27. C. ceruleus Dekay. 


This species differs from C. platyodon chiefly in the following respects: 
Head longer, the snout much less obtuse, its length from mouth equal to 
breadth of mouth; distance between nostrils 4 less than length of snout. 
Teeth and fins as in C. platyodon. Pectorals rather small, not faleate, 
64 in body; caudal 4, rather narrow. New England to Florida; not 
rare. 


(Carcharias ceruleus Dekay, New York Fauna, Fishes, 354, 62; Jordan & Gilbert. 
Proc. U. S. Nat. Mus, 1822: Lamna caudata Dek. 1. ¢. 354: Eulamia milberti Gill, Proe, 
Acad. Nat. Sei. Phila. 1864, 262; probably not Carcharias milberti M. & H.) 


27 (b). C. lamia Raf. 


To the description on page 23 add the following: 

Head broad, depressed; snout short and rounded, nostrils midway 
between its tip and the front of the mouth; breadth of mouth greater 
than preoral length of snout. First dorsal very large, commencing 
close behind the base of the pectoral, its height a little greater than 
the length of its base, its anterior margin convex, its upper angle 
rounded, its posterior border nearly straight, its lower angle pointed, 
its height about equal to greatest depth of body; second dorsal much 
smaller than first; pectorals at least twice as long as broad; upper 
lobe of caudal one-fourth the total length, twice the inferior lobe. 
Grayish, fins rarely darker at tip. Coasts of Europe, ete. The claim 
of this species to a place in our fauna is extremely questionable. ‘ 


(? Carcharias lamia Ratinesque, Indice d’Ittiol. Sicil. 1810, 44, no deser.: Carcharias 
vulgaris Cuvier, Regne Anim, ii, 126, 1817: Carcharias lamia Risso, Hist. Nat. Eur. Mer. 
jli, 119, 1826: Squalis carcharias of some early authors, not of Linnzus, whose account 
is based chiefly on Carcharodon.) 


27 (c). C.lamiella Jor. & Gilb. 

The species described as H. lamia on page 60 is probably distinet 
from the European species, and has been described by us (Proc. U. 8. 
Nat. Mus. 1882) as Carcharias lamiella. In this description, on page 
61, tenth line, for height read size. In the thirteenth line, read ‘in not 
having the first dorsal higher”, ete. 
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Page 24. Instead of Aprionodon punctatus read : 
29. A. isodom (Miill. & Henle) Gill. 

It is doubtful whether this species has ever been taken on our coasts. 
The name punctatus is very doubtfully applied to this species, as the 
Squalus punctatus of Mitchill is as likely to have been C. terrenove. A. 
isodon should be suppressed from our lists until its alleged occurrence 
in our waters is verified. 


On page 25, the genus LReniceps is probably unworthy of retention, 
and it should be reunited to Sphyrna. The characters to be assigned to 
the genus Sphyrna are included under the account of the family. Spe- 
cies 31 should be— 

S. tiburo (L.) Rat. 
The correct reference to the description of Sphyrna is— 
(Rafinesque, Indice d’Ittiol. Sicil. 1810, 46.) 


On page 27, family X should be Odontaspidide. Its single genus may 
stand as— 
25.—_ODONTASPIS Agassiz. 


(Agassiz, Poissons Fossiles, iti, 87, 1836: type Squalus ferox Risso.) 
The American species should stand as— 
34. O. littoralis (Mitch.) J. & G. 
The prior name americanus (Mitch.) was the result of an error of 
identification. 


Page 28. Instead of Iswrus glaucus read: 
oo. I. deKaya (Gill) J. & G. 

Dark bluish-gray above, white below, the color abruptly changing on 
the tail; upper fins dusky, lower pale. Head 5 in length to tip of cau- 
dal; pectoral as long as head, a little longer than upper caudal lobe. 
Dorsals and pectorals faleate; first dorsal inserted behind pectoral at a 
distance equal to one-fourth head; base of dorsal 24 in head, its height 
13. Middle teeth very long, much longer and narrower than lateral 
teeth. Length 10 feet. Cape Cod to West Indies. The American spe- 
cies seems to differ from the Asiatic I. glaucus in its longer pectorals 
and higher dorsal. 

(Lamna punctata Dekay, New York Fauna, Fishes, 1842, 352 (not Squalus punctatus 
Mitch.) : Iswropsis dekayi Gill, Am. Lye. N. Y. 1858, 153: Isuropsis glaucus Poey, Synops. 
Pise. Cubens, not Oxyrhina glauca M. & H. ?) 

Page 29. Instead of Iswrus oxyrhynchus read: 


36. I. spallanzanii Raf. — é 
: - © . * ° 
This species should be erased, as there is no evidence of its occurrence 


* 
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in our waters. ‘Zamna punctata” Storer is doubtless based on Lamna 
cornubica, with which species Rafinesque’s description of Isurus ox- 
yrhynchus is identified by Doderlein. This species should probably 
stand as I. spallanzanii Raf. (Indice d’Ittiol. Sicil. 45, 1810). 

Page 30. The reference to the generic description of Carcharodon 


should be— 

(Smith MSS.; Bonaparte, Mem. Soc. Neufch. ii, 9, 1839: type Carchardon smithii Bon. 
= C. carcharias. ) 

Page 30. Instead of C. rondeletii read : 
38. C. carcharias (L.) J. &G. 

To its synonymy add: 

(Squalus carcharias L. Syst. Nat. i, 400, excl. syn. pars: Carcharias verus Agassiz, 


Poiss. Foss. iii, 91, 1836. ) 


Page 51. The reference to Cetorhinus should be— 
(‘*Blainville, Bull. Soe. Philom. 1816, 121.’’) 


No. 39 should be— 


39. C. mmaximaus (Gunner) Blainy. 


and to the synonymy should be added: 


(Squalus maximus Gunner, Trondj. Selskschr. iii, 33, 1765.) 


Page 51, The family Rhinodontide and its species, Micristodus pune- 
tatus, Should be omitted, as they do not belong within our faunal limits. 


Page 32. Instead of 31, Gyropleurodus, read: 


31._HETERODONTUS Blainville. 
(Blainville, Nouy. Bull. Scienc. 1816, 121: type Squalus phillipi Lac. ) 
The characters of the genus are equivalent to those of the family. The 
American species should stand as— 
Ai. WW. frameisces (Grd.) Gill. 
It is abundant on the coast of California from Point Concepcion south- 
ward. 


On page 57, instead of Pristis antiquorum, read: 
44. P. pectinatus Latham. 

And read in the description, “rostral teeth in 25 to 28 pairs” (instead 
of 16 to 20, the number found in P. antiquorum; we find no authentic 
record of the occurrence of the latter species in our waters). P. pecti- 
natus occurs in the Tropical Seas, north to our South Atlantic coast; 
abundant in the Gulf of Mexico; ascending the Lower Mississippi. 

(Latham, Trans. Linn. Soe. ii, 298, 1794; Giinther. viii, 437.) 
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On page 37. The Rhinobatide are all ovoviviparous, a character 
which distinguishes them from the oviparous Raiide. 


On page 38. Rhinobatus leucorhynchus Giinther is not identical with 
R. productus, and should be erased from the synonymy of the latter 
species, which does not extend southward from California. In R. pro- 
ductus the rostral ridges are armed with small spines above, and are 
largely confluent anteriorly, not “separated along their entire length,” 
as stated in the text; anterior nasal valve not dilated laterally and not 
extending to the inner edge of. the nostril; first dorsal well behind 
tips of ventrals, not reaching nearly to the second. Females with a 
small digitate flap, free behind, above tip of snout. Color grayish, 
without pale spots; snout paler, a black blotch beneath it. San Fran- 
cisco to San Diego. The description quoted in the text, from Dr. 
Streets, was taken from a specimen of BL. leucorhynchus. R. productus 
and Rk. lentiginosus belong to the subgenus Rhinobatus, distinguished 
from ‘ Syrrhina” by the long, sharp snout and narrow nasal flaps. Our 
two species of ‘ Syrrhina” have each recently been made the types of 
new generic names, viz: “ Zapteryx” (Jor. & Gilb. Proc. U.S. Nat. Mus. 
1880, 53: type Platyrhina exasperata J. & G.) and “ Platyrhinoidis” (Gax- 
man, Proc. U.S: Nat. Mus. 1880, 522: type Platyrhina triseriata J. & G.). 
Platyrhinoidis is “distinguished from Syrrhina and Tryonorhina by the 
labial fold, nasal valves, and marginal series of spines, and from Platyr- 
hina by the fold, valves, separation of pectorals, and viviparity.” Trygo- 
norhina alveata Garman, Bull. Mus. Comp. Zool. 1880, 169, is identical 
with Rhinobatus exasperatus. 

In FR. exasperatus the dorsals are well forward, the origin of first dorsal 
being nearer hinder part ef root of ventrals than front of second dorsal. 
In &. triseriatus the origin of first dorsal is nearer root of caudal than 
the hinder part of root of ventrals. In the latter the rostral ridges are 
strongly convergent, in R. erasperatus they are parallel. 


On page 39, add to description of 47, Torpedo californica. Ayres: 

Color very dark brown, with small round black spots, which are some- 
times obsolete. Eyes small, the spiracles at a distance behind them 
more than twice diameter of eye and more than length of spiracle; edges 
of spiracles not fringed; breadth of mouth about equal to its distance 
from tip of snout. Teeth small, sharp, in few series. Tail -a little 
shorter than disk. First dorsal fin more than twice as large as second; 
half of it opposed to the ventrals. Coast of California; thus far seen 
only about San Francisco and Santa Cruz. . 


ADDENDA—20. RAIIDZ—RAIA. 877 
On page 39, after description of Torpedo californica, add: 


36 (b).—_NARCINE Henle. 


(Henle, Ueber Narcine, 31: type Torpedo brasiliensis Olfers. ) 

Disk more or less rounded, not emarginate in front; spiracles ex- 
tremely close to the eyes, their edges tuberculate or smooth; mouth 
narrow, surrounded by a circular fold of skin, which forms the frenum 
of the nasal valve; teeth in quincunx, not occupying the whole of the 
jaw, following the edge of the jaw outward, so that most of them are 
visible when the mouth is closed. Tail about as long as disk. Second 
dorsal larger than first. Tropical Seas. (vdéezyj, numbness, an ancient 
name of the Torpedo.) 


47 (b). N. Drasiliemsis (Olfers) Henle. 

Subsp. corallima Garman. 

Orange; a dark brown band across the head in front of the eyes, inter- 
rupted on the forehead; a large triangular space of the light color on 
the snout in front of the dark band; rest of body with faint dark mark- 
ings and small round spots. Posterior borders of dorsals and caudal 
truncate ; otherwise as in N. brasiliensis (Olfers) Henle, of which species 
this is thought to be a local variety. (Garman.) WN. brasiliensis has the 
disk oval; the first dorsal smaller than the second; the teeth pointed 
and the spiracles very close to the eye, surrounded by a ring of small 
tubercles. Pensacola, Florida, to Brazil. 

(Torpedo brasiliensis Olters, Torped. 19: Giinther, vili, 453; Garman, Bull. Mus. 
Comp. Zool. xi, 234, 1881.) 

On page 42, after Raia granulata, add: 

53 (>). R. ormata Garman. 

Allied to R. eglanteria. Wight brownish, freckled with paler, marked 
with a few groups of small darker spots; several spots on the tail; one 
at base of each dorsal. Disk little broader than long, the anterior mar- 
gins convex; tip of snout obtuse; snout not produced; rostral cartilage 
obtuse. Width of mouth three-fourths its distance from end of snout. 
Teeth in upper jaw in 44 series. A median series of spines on back and 
tail; a lateral series on each side of this on back, and two on tail; a 
series on each orbital ridge; a single spine on forehead between eyes, 
several above tip of snout; a group on hinder angle of pectoral and on 
its anterior extremity ; besides these the entire upper surface is rough 
with small asperities; lower surface smooth. Tail a little longer than 
disk. Deep water; off the coasts of South Carolina and Florida. (G@ar- 
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man.) Perhaps a local variety of R. ackleyi Garman, a species described 
from Yucatan Banks. 
(Garman, Bull. Mus. Comp. Zool. xi, 235, 1881.) 


os (c). R. plutemia Garman. 

Brown, the adults purplish, with irregular transverse series of  ill- 
defined, often confluent brown spots, besides some white spots; tail with 
light and dark bands; dorsals dark; lower surface white. Disk broader 
than long, subquadrangular, rounded in front; snout forming a very 
blunt angle; tail half longer than disk; rostral cartilage short, not ex- 
tending to the tip of the snout. Width of mouth half its distance from 
snout. Teeth in 32 series. Eyes large, their length more than inter- 
orbital width. Back and tail covered with small, close-set, stellate 
spines, the points slender, compressed, directed backwards. A close 
series of large spines along the middle line of back and tail; a supra- 
orbital row, and a single spine on each side of back of head; a series 
of about five on each side of shoulder-girdle, in front of which are one 
or two more; two series on each side of tail. Lower parts smooth. 
Deep water; off coast of South Carolina. (G@arman.) 

(Garman, Bull. Mus. Comp. Zool. xi, 236, 1881.) 


On page 42, instead of Raia cooperi, read: 
54. R. bimoculata Grd. 

The synonymy given to ‘* R. binoculata” on page 44 should be trans- 
ferred to this species, the original “binoculata” being the young, and 
‘“cooperi” the adult, of the same species. 


On page 43, instead of Raia binoculata, read: 

o6. RR. imormata Jordan & Gilbert, 
For the synonymy given on page 44 substitute the following: 
(Raia inornata Jor. & Gilb. Proc. U. S. Nat. Mus. 1880, 457 and 1881, 74.) 
Var. inermis is also described in loc. cit. 1881, 74. 


On page 45, after Raia stellulata, add: 


o7 (>). KR. parmiffera Bean. 

Olive brown above, with numerous faint light blotches, two of which 
are larger than the rest. Disk considerably broader than long; tip of 
snout slightly projecting; interorbital width 34 in distance from snout 
to eye; tail as long as distance from its root to eye. Teeth in 27 rows. 
Snout, supraoccipital region, and whole margin of pectorals and ven- 
trals, covered with small prickles, as is also an area on tail; back and 
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tail with a median row of 22 to 29 large spines; tail with a marginal 
row of large spines; rest of disk mostly smooth. Lower surface smooth, 
except an elliptical area below tip of snout. lL. 3 feet. Unalashka, 
Alaska. (Bean.) 

(Bean, Proc. U. S. Nat. Mus. iv, 157, 1881.) 


On pages 47 and 65, instead of “ Dasyatis Rafinesque” or “ Dasibatis 
Walbaum,” read: 


40.—TRYGON Adanson. 


(Adanson .MSS.; Geoffroy St. Hilaire, Descr. Egypte Poiss. 1°09, 219: type Trygon 
lymma St. Hil. = Raia pastinaca L.) 

The name Trygon seems to be prior to Dasyatis Raf. (1810); the 
earlier Dasybatus of Walbaum ineluded all the rays, and is therefore 
properly a synonym of Raia L. The name Trygon is from tpyyay, a 
turtlesiove. ‘Ab alarum expansarum similitudine. Sunt qui columbam 
marinam appellant” (Rondelet, de Piscibus, 332, 1554). 

The North American species of Trygon should stand as follows: 


61. T. centrura (Mitch.) Linsley. 
61 (>). T. hastata (Dekay) Storer. 
62. 'T. sayi (Le Sueur) M. & H. 
The specimen described on page 48 as “ Dasyatis sayi” is the young 
of T. sabina. 
63. VT. dipterura Jor. & Gilb. 
64. T. tuberculata (Lac.) Dum. 
63. VT. sabina Le S. 


_ Page 50. Instead of Aétobatis read: 


41.—STOASODON Cantor. 


(Aétobatis Miiller & Henle, Plagiostomen, 1841, 179: not of Blainville, Bull. Soc. Phi- 
lom. 1816, 112 (= Myliobatis): Stoasodon Cantor, Catalogue Malayan Fishes, 
1850, 1416: type Raia narinari Euphr.) 


As the type of Aétobatis Blainv. was Raia aquila L., the use of the 
same name for a different genus is not allowable. (oervds, arch; ddobs, 
tooth.) Our species should stand as— 

66. S. marinari (Euphrasen) Cantor. 
_ Stoasodon laticeps (Gill) J. & G. (Aétobatis laticeps Gill, Ann. Lye. 
Nat. Hist. N. Y. 1865, 137 = Aétobatis latirostris Giinther, Fish. Centr. 
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Amer. 1869, 491), described from a specimen sent from San Francisco, 
should probably not be included in this work. ‘The species is abundant 
on the west coast of Mexico, from which region the oe Specimen was 
most likely obtained. 


Page 50. An earlier reference to Myliobatis is— 
(Duméril MSS.; Geoffr. St. Hilaire, Descr. Poiss. Egypte, 1809, 336.) 


Page 53. To synonymy of ‘ Manta birostris” add: 
(Raia birostris Walbaum, Artedi Pisce. 1792, 535.) 


On page 77, last line, and page 78, forty-fourth line, for Pristipoma- 
tide, 87, read: SPARID.A&, 88. 


On page 78, seventh line, for Teuwthydide, read: ACANTHURID &, 99. 
On page 78, thirtieth line, for Trachinide, read: LATILID®, 102. 


On page 78, nineteenth line, for Centrarchide, 84, read: ELASSOMA- 
TID 2, 83 (bd). 


On page 79, seventeenth and twenty-ninth lines, for Triglida, 108, 
read: AGONIDA, 108 (a). 


On page 80, twenty-first line, for Trachinida, read: TRICHODONTID A, 
102 (d.) 


On page 80, thirty-fourth line, for B,” read “A A.” 


On page 81, after YYY, add: 
YYYY. Dorsal fin single, the anterior half spinous, the posterior soft. 
BLENNIID#, 112. 


Page 92. The group. here called Litholepis is to be considered as a 
section of Lepidosteus rather than as a distinct genus. The name 
Atractosteus (Rat. Ichth. Oh. 1820, 73) should probably be adopted in- 
stead of Litholepis. The name Litholepis adamantinus was given to a 
drawing by Mr. Audubon. A copy of this drawing was preserved by 
Rafinesque in his field-note book, which we have examined. It is evi- 
dently a fancy sketch, like the ‘“‘ Pogostoma,” “Aplocentrus,” ‘ Eurysto- 
mus,” and other ichthyological myths, which the humorous artist im- 
posed on the credulous naturalist. Hsox viridis L. was undoubtedly 
intended for Lepidosteus osseus. ras 


af... *“<> eh 
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Page 101, Instead of Pilodictis read: 
563.—LEPTOPS Rafinesque. 
(Rafinesque, Ichth. Oh. 1820, 64: type Pimelodus viscosus Raf. =Silurus olivaris Raf. 
Aenros, small; @y, eye.) 
The species should stand as— 
OL. L. Oliivaris (Raf.) J. & G. 

‘* Piludictis limosus” Raf. was likewise based on a “drawing by Mr. 
Audubon,” which drawing, as shown by Rafinesque’s copy, is merely a 
faney sketch of an imaginary cat-fish. The name should therefore be 
disregarded. Of the remaining synonyms of this type, Leptops stands 
next in date. 


On page 105, after Amiurus catus, add: 
98 ()). A. brachyacanthus Cope. 

Blackish, yellowish below. Body robust. Head not depressed; eye 
small, 7 in head, 4 in interorbital width. Maxillary barbels reaching 
middle of pectoral spine; mental barbels to beyond the branchioste- 
gals; jaws equal. Dorsal and pectoral spines small, acute, not con- 
cealed in the skin, equal in length, less than the interorbital width, 
and not one-third distance from snout to dorsal; pectoral spine weakly 
serrate behind only; caudal not described. Head 52; depth 42. D.I, 
6; A. 22; P. 1,6. Medina River, Texas. (Cope.) 

(Cope, Bull. U. S. Nat. Mus. xx, 35, 1880.) 


On page 105, after Amiurus natalis, add: 
100 (b). A. boihi Cope. 

Olivaceous, belly and lower barbels pale. Body very slender. Head 
flat, one-fifth longer than wide; jaws subequal; base of anal as long as 
head. Pectoral spine finely serrate posteriorly, more than half length 
of head; dorsal spine long, smooth, a little shorter than pectoral, its 
base a little nearer muzzle than adipose fin; longest anal rays half 
head ; caudal rounded, its upper rays longer than lower. ~Head 33; 
depth 54. A. 25. Little Wichita River, Texas. (Cope.) Perhaps a 
variety of A. natalis. ° 

(Cope, Bull. U. 8. Nat. Mus. xx, 35, 1880.) 


Page 106. The genus Ictalwrus has been heretofore usually distin- 
guished from Amiurus by the connection of the supraoccipital process 
with the second interspinal. In all the species with truncate or rounded 
caudal fin, there is a considerable interval between these bones. In the 

Bull. Nat. Mus. No. 16——56 
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fork-tailed species, commonly referred to Amiurus, the two bones are 
more or less close together; in some species apparently joined in the 
young, but separated in the adult; in others apparently slightly sepa- 
rated at the surface and joined under the skin. In but two species, 
furcatus and punctatus, is there a continuous bridge formed at all ages. 
In view of the complete intergradation of this character, we have re- 
tained the name Amiurus for the species with truncate caudal and the 
interspinal and supraoccipital wholly separate, and Ictalurus for those 
with forked caudal and the two bones in question joined or approxi- 
mated. The only other alternative, and a not unreasonable one, is to 
refer all these species to one genus, [ctalurus. 


On page 108, instead of Ictalurus lacustris, read: 
106. I. migricams (Le S.) Jor. 

The “Gadus lacustris”* (Walb. Artedi, Pisce. 1792, 144) can hardly 
be identified with any fish. 


Page 110. To the description of Arius felis, the following may be 
added: 

Bands of palatine teeth large, not prolonged backward over the 
pterygoid region; fontanelle prolonged backward in a narrow groove; 
occipital process long, narrow, keeled. Pectoral rays I, 9. 

Arius equestris B. & G., is not distinct from A. felis, and should be 
erased. 


Page 111. Instead of P lectospondyli read Order L. EVENTOGNATHI. 
The latter name is unobjectionable, and has priority of date. 


Page 113. We do not believe that Ictiobus, Bubalichthys, and Carpi- 
odes can be maintained as distinct genera, and think it preferable to 
unite the three under the earliest name, Jctiobus. In its dentition, 
Ictiobus is intermediate between Carpiodes and Bubalichthys, and in 
structure of mouth Bubalichthys stands between the others. 

We have examined the original manuscript note-book of Rafinesque, 
containing the descriptions which were afterwards printed in the Ich- 
fhy olen? Ohiensis. In Wan book is a drawing of his “ Ictiobus bubalus” 


* It is seenued as follewe S: 

“Gadus lacustris, Americanis Mathemeg, Anglis Land Cod, Pennant, Arct. Zool. 
Introd. p. 191. Corpus tripedaie, superne sub spadiceum, inferne griseum; cirri tres 
in mandibula inferiore, quorum medius longitudine duos alios vincit.” 

The ‘“Mathemeg or Land Cod” of Pennant is said by Richardson to be a cat-fish, 
aud it may have been J. nigricans, but the description is wholly insufficient. 
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from which it is evident that the species intended was the Catostomus 
bubalus of Kirtland—the Bubalichthys altus of this work (p. 116). If 
this identification be accepted in our nomenclature, the specific name 
bubalus should take the place of altus, and cyprinella that of bubalus. 
If Rafinesque’s species be considered unidentifiable, the same change 
should be made, as Kirtland’s use of the name bubalus followed next. 
As Rafinesque’s J. bubalus was the type of his Jctiobus, in strictness the 
name Bubalichthys should be superseded by Jctiobus as a subgeneric 
name, while the group heretofore called Jctiobus would be called Sele- 
rognathus C. & V. 


In this view, the species should stand as follows: 


113. HT. cyprimella (C. & V.) Ag. (Sclerognathus. ) 
Lid. FH. wrus (Ag.) J. & G. (Ictiobus.) 

LAS. FT. bubalas Raf. (Ictiobus.) 

LG. EZ. carpio (Raf.) Nels. (Carpiodes.) 

Li?. ET. damatis* (Grd.) J. & G. (Carpiodes.) 
Lis. T. thompsomi (Ag.) Nels. (Carpiodes.) 

129. HW. bisom (Ag.) Nels. (Carpiodes.) 

120. I. cyprimus (Le 8S.) J. & G. (Carpiodes.) 


12. T. difformais (Cope) Nels. (Carpiodes.) 
Of these species, 117, 118, 119, and 121 are of doubtful validity. 


Page 126. The following species of Catostomus may be added: 
130 (c). C. nebulifer Garman. 


Brownish, clouded and blotched with darker; a blackish lateral 
shade; belly pale; lower half of preopercle abruptly silvery. Body 
stout, little compressed. Head nearly as broad as eye; eye small, 
about half snout; mouth small; lips with considerable free margin. 
Dorsal inserted midway between snout and caudal; caudal deeply 
notched; anterior rays of dorsal longest. Head 5; depth5. D.9; 
A. 8; scales 14-90-14. Nazas River, Coahuila. (Garman.) Very close 
to C. guemaniensis, if not the same. 

(Catostomus nebuliferus Garman, Bull. Mus. Comp. Zool. viii, 89, 1881.) 


“It is better not to adopt the name tumidus for any species of Carpiodes, as the 
original Carpiodes tumidus is not certainly identified. The description agrees well 
with young specimens of I. bubalus, a species lately obtained by us in Texas. 
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Page 145. “Teeth one-rowed (Chondrostomine)” belongs after f, 
not tt. 


Page 148, thirtieth line, instead of Alburnus, read: RICHARDSONIUS, 
108. 


Page 156. Hyborhynchus flavipinnis is described by Professor Cope in 
Bull. U. S. Nat. Mus. xx, 36, 1881, and H. nigroteniatus and Cochlog- 
nathus biguttatus, on page 37 of the same paper. 


Page 157. After H. fluviatilis add: 


288 (>). Hi. pumectifer Garman. 

Brownish, paler below; cheeks silvery; scales punctulate; a black 
spot at base of caudal. Body little compressed, the anterior profile 
regularly curved. Head moderately broad; snout rounded, little 
longer than eye; mouth small; maxillary reaching half way to eye. 
Ventrals short, not reaching vent, inserted a little in advance of dorsal. 
Pectorals short, reaching little more than half way to ventrals; caudal 
deeply notched. Lateral line slightly decurved. Head 4; depth 4. 
D.8; A. 8; scales 5-40-3. “ Distinguished from D. couchii Grd. by the 
size of the scales and a stouter form.” Tributaries of Lago del Muerte, 
Coahuila. (Garman.) 

(Hybognathus (Dionda) punctifer Garman, Bull. Mus. Comp. Zodl. viii, 89, 1881.) 


Page 176. After C. bubalina add: 


236 (>). C. rubripinma (Garm.) J. & G. 

Brownish above, sides rosy or silvery; cheeks silvery; a brownish 
band from nape to pectorals; lower fins salmon color; caudal reddish; 
dorsal dark brown. Body deep, much compressed, the back arched. 
Head small; snout shorter than eye; maxillary not reaching eye. Pee- 
torals not reaching ventrals, the latter to anal; caudal deeply forked. 
Scales much deeper than long. Head 44; depth 22. D. 8; A. 11; 
seales 7-38-3. LL. 3 inches. Tributaries of Lago del Muerte, Coahuila. 
(Garman.) 


(Cyprinella rubripinna Garman, Bull. Mus. Comp. Zool. viii, 91, 1881.) 
Page 206. Rhinichthys Ag.: 


Professor Garman gives in Science Observer (1881, vol. iii, No. 8, p. 
o7) a detailed account of the genus Rhinichthys, in which 15 species 


y 
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are recognized. These are distinguished by the characters given in 
the following analytical key: 


a. Mouth inferior, snout produced beyond it. 
b. First dorsal ray midway between end of snout and base of caudal. 


cy Lateralline 60-64 1s trans: 10 Fb Ono... ceo. core cecees eclnesectcens nasutus. 
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bb. First dorsal ray midway between anterior nostril and base of caudal. 
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ad. Mouth subinferior, snout not produced. 
g. First dorsal midway between nostril and base of caudal; lat. 1. 80; 
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aaa. Mouth anterior. 
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Most of these species we are unable to recognize. They seem to us 
to be merely local varieties, or even individual variations, of the two or 
three most widely-distributed types in this genus. 

The following may perhaps be inserted: 


Page 207. After R. transmontanus add: 


316 (b). BR. dulcis (Grd.) Jor. & Copel. 

Reddish brown, clouded with darker; lateral band very faint; a 
dark caudal spot. Snout blunt, projecting beyond mouth, which is 
small and inferior. Barbel small, sometimes absent. Ventrals reach- 
ing vent. Scales small. Head 44. D.9; A.8; scales 12-80-12. Platte 
Valley. (Garman.) 

(Argyreus dulcis Grd. Proc. Acad. Nat. Sci. Phila. 1856, Sweetwater River; Gar- 
man, Science Observer, 1881, 59, Cheyenne: Rhinichthys ocella Garman, 1. ¢c. 59, from 
N. E. Wyoming and Montana, has the snout narrow, the barbel conspicuous, the 
scales 11-70-10: Rhinichthys luteus Garman, Bull. Mus. Comp. Zo6él. 1881, 87, and 
Science Observer, 1881, 59, from Ogden, Utah, has the snout long, more than twice 
eye, the barbel small, and the scales 10-70-10: Rhinichthys marmoratus Ag.; Garman, 
]. c. 58, from Sault Ste. Marie, has the scales 10-78-10, and is possibly distinct from 
R. cataracte.) 


? 
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Page 208. After Rhinichthys atronasus add: 


388 (b). R. badiuws Garman. 

Brownish, mottled; sides and belly silvery. Front of dorsal midway 
between nostril and eye. Seales 14-80-10; otherwise as in R. obtusus. 
Clinch River. (Garman.) 


(Garman, Science Observer, 1881, 60.) 


3ES (c). HR. Simaas Garman. ; 

Clouded brown; a dark lateral stripe, bounded above by ‘a silvery 
line. Head depressed above and in front of eyes; snout rather broad, 
thin, little projecting. First dorsal midway between eye and base of 
caudal, Head 44. D.9; A. 8; scales 9-60-7; teeth 2, 4-4, 2. Coa- 
huila, Mexico. (Garman.) 

(Garman, Science Observer, 1881, 61.) ° 
318 (d). KR. meleagris Ag. 

Similar to Ak. obtusus, but with the jaws nearly equal. Head broad, 
narrowed anteriorly; lips small; teeth 2, 4-4, 2. Head 34. D.9; A. 
7; scales 11-70-8. Western Illinois and Iowa. 

(Agassiz, Am. Journ. Sci. Arts, 1854, 357; Garman, Bull. Mus. Comp. Zod6l. 1881, &6, 
and Science Observer, 1881, 62.) 

328 (¢c). RR. arematus Garman. 

Similar to &. meleagris, but with larger scales, and the teeth 1, 4-4, 1. 
Head 44; depth 5$. D.8; A.7; scales 9-64-7. Sand Hill River, Min- 
nesota. (Garman.) : 

(Garman, Bull. Mus. Comp. Zo6l. 1881, 87, and Scienge Observer, 1881, 62.) 


Page 235, tenth line, read: “nearly reaching ventrals.” 


Page 241. The specimens described in the text as Squalius atrarius, 
are the young of the species described on page 240 as Squalius rhoma- 
leus. Siboma atraria Cope Js also identical with the latter species. 
Whether Siboma atraria Grd. is the same is very doubtful. The follow- 
ing are the characters assigned to it, and may be substituted for those 
given in the text: 


397. S atrarius (Grd.) J. & G. 

Blackish above, mottled with dark; paler below. Body somewhat 
elongate, subfusiform; caudal peduncle stout; head larger than in 3s. 
gibbosus; the fins lower; profile of head gently sloping forward, the 
snout subconical. Mouth small, the maxillary not reaching to oppo- 
site eye. Eye small, 54 in head. Dorsal inserted over ventrals, nearer 
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base of caudal than snout. Head nearly 4 (with caudal). D.9; A.8; 
seales 11-7. Teeth 1, 4—5, 2, without grinding surface properly so called. 
L. 7 inches. From a spring in Utah, near the desert. (Girard.) 

(Siboma atraria Grd. Proc. Ac. Nat. Sci. Phila. 1856, 208, and U. S. Pac. R. R. Sury. 
x, 297: ? Siboma atraria var. longiceps Cope & Yarrow, Zobl. Wheeler’s Expl. W.100th 
Mer. v. 667, 1876, from Nevada; a small fish with the scales 12-56-5, the head 4, the 
depth 44 in length.) 

Page 244. Numerous specimens of Phoximus phlegethontis from Provo 
lsiver examined by us are full-grown at a length of barely 2 inches; the 
lateral line is almost wholly wanting in all. 


Page 244. If the generic name Leucos be considered as preoccupied, 
this genus should stand as— 


104.—M WV LOLEUCUS Cope. 


Page 262. Instead of Megalops thrissoides read: 
436. M. atlamticus C. & V. 

And erase the synonym *“ Clupea thrissoides Bloch & Schneider, 1801, 
424,” inserting instead ‘ Megalops atlanticus C. & V. xix, 398.” 

Clupea thrissoides Bloch & Schneider is based on Broussonet’s deserip- 
tion of his Clupea cyprinoides, which is the Kast Indian Megalops cypri- 
noides (Brouss.) Bleek. On our Gulf coast, Megalops atlanticus reaches 
a length of about 6 feet, and is known as “Grande Eeaille.” 


_ Page 265. After Clupea sagax add: 
4414 (b). C. pseudohispanica (Poey) Gthr.—Spanish Sardine. 

Plain bluish, silvery or golden below. Body slender, little com- 
pressed, the belly scarcely carinated, its scutes weak; mouth small, the 
maxillary extending a little past front of pupil, 22 in head; lower jaw 
and tongue with a few feeble teeth; cheeks much longer than deep, the 
depth below eye ? eye, which is 34 in head; opercle without strive. Gill- 
rakers long, very slender, 30 to 40 below angle. Caudal as long as head; 
ventrals below middle of dorsal; peritoneum pale. Head 44; depth 54. 
D.18; A.17; Lat.1. about 45. L.64inches. Cuba to Pensacola, Florida. 
Closely allied to the European Sardine (Clupea pilchardus Walbaum), 
which is best distinguished by the strongly striate opercle. 

(Sardinia pseudohispanica Poey, Memorias Cuba, ii, 311, 1860; Giinther, vii, 442.) 

Page 271. After D. cepedianum add: 

451. D. mexicanum (Gthr.) J. & G. 
Silvery, a small round dark spot at the shoulder. Maxillary reaching 


front of eye; jaws even in front; eye as long as snout, four in head 
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Insertion of dorsal fin median, immediately behind base of ventrals; 
the filament reaching end of anal fin. Scales large; nine scutes be. 
hind ventrals. Head 33; depth 23. D.14; A. 25; Lat. 1.40; L. tr. 13. 
Gulf of Mexico; north to Louisiana. (Giinther.) 


(Chatoéssus mexicanus Giinther, vii, 409, 1868.) 


Page 2735. After Stolephorus ringens add : 
452 (b). S. mamus (Grd.) J. & G. 

Pale, but not translucent; sides with a broad silvery shade, but with- 
out distinct stripe. Body slender, moderately compressed, the belly 
carinate and faintly serrate. Head compressed, conic, the snout rather 
pointed, bluntish at tip. Maxillary extending beyond root of mandible. 
Kye not very large. Teeth in both jaws. Pectorals and ventrals short. 
Head 3$; depth 5. A. 22. Southern California; abundant. Very 
hkely the young of S. ringens, from which it seems to be separated by 
the more compressed body. The many specimens obtained by us at 
San Diego were of the same size, and schools of immature anchovies, 
uniform in size, are rarely seen. 

(Engraulis nanus Girard, U. 8. Pac. R. R. Surv. x, 334, 1858.) 

Page 273. After Stolephorus hiuleus, which is probably identical with 
S. browni, read; 

454 ()). S. mitehilli (C. & V.) J. & G. 

Very ae translucent, the silvery lateral stripe very narrow and not 
well defined, scarcely wider than pupil; snout and caudal yellowish, 
with many dark points; middle line of back with a continuous stripe 
formed of dark points; dark points along base of anal and behind it. 
Body rather short and deep, compressed, belly slightly serrated ; snout 
short, not longer than pupil; eye very large; maxillary extending beyond 
root of mandible, about to margin of opercle; both jaws with distinet 
teeth; cheeks broadly triangular. Anal long and high, its base 32 in 
body ; its first ray nearly under middle of dorsal. Pectorals long, 14 in 
head. Head 33; depth 4. D.14; A. 26; Lat.1. about 37, L. 24 inches. 
Atlantic coast; abundant from Cape Cod to Southern Texas. 

(Engraulis mitchilli Cuy. & Val. xxi, 50 (not of Giinther): Engraulis vittatus Storer, 
Hist. Fish. Mass. 341, pl. xxvii, f. 3 (not Clupea vittata Mitch.): Jordan & Gilbert, 
Proc. U.S. Nat. Mus. 1882: ? Engraulis duodecim Cope, Trans. Am. Philos. Soc. 1866, 
405 (last ray of dorsal said to be in front of first of anal). 

On page 276, after Alepidosaurus ferox, add: 

458 ()). A. esculapius Bean. 


Closely related to A. ferox, differing chiefly in the much shorter pec- 
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torals and ventrals, the latter of 7 rays, the former of 12. Gill rakers 
23 (27 in A. ferov). Eye 5 in head, the maxillary extending to beyond 
it. Head 6; depth11. D.39; A.16; vertebra (asin A. ferox) 50. Una- 
lashka, Alaska. (Bean.) 

(Bean, Proc. U. S. Nat. Mus. v, 1882.) 


Page 281. After Synodus lucioceps add: 
464 (b). S. imtermmedius (Spix) Poey.—Sand-diver. 

Grayish, abruptly paler below; back and sides with eight dark cross- 
bands, broadest at lateral line; a jet-black blotch on upper part of 
shoulder-girdle, hidden by opercle; membrane of maxillary black; dor- 
sal and pectorals barred, the former in fine pattern; lower fins and lower 
‘part of head sulphur yellow. Body rather stout; head blunt, large, 
the snout broader than long, about equal to eye, which is 445 in head; 
frontal bones little striate; interorbital space concave, 6 in head ; promi- 
nent strie behind eye; jaws subequal; maxillary 13 in head, longer 
than pectoral. Scales large, 4 to 6 rows on cheek; 3 series between 
adipose fin and lateral line. Dorsal high, as high as long; pectoral 2 
in head; ventral 1}. Head 4; depth 8. D.11; A. 11; scales 4-48-7. 
L. 15 inches. West Florida to Brazil. 

(Saurus intermedius Spix, Pise. Brazil, 81: Saurus intermedius Giinther, v, 396: Saurus 
analis Cuy. & Val. xxii, 483; Poey, Syn. Pisce. Cub. 414.) 

On page 285, twelfth line, read: Mouth generally terminal. 


On page 290, all the text between the description of Microstoma 
grenlandicum and that of Mallotus, on page 291, should be cancelled. 


On page 300, after Coregonus merki, add: 


493 (b) C. lauretta Bean. 

“The height of the’ body is greater than the length of the head and 
equals one-fourth of the total length without the caudal; the distance 
of the nape from the front margin of the jaw is contained 23 times in 
its distance from the beginning of the dorsal. The diameter of the eye 
equals the length of the snout, and is about one-fifth that of the head. 
Maxillary reaching nearly to the middle of the eye, its length contained 
o4 times in that of the head; the supplemental bone about half as long 
as the maxilla, and its greatest width equals one-third of its length. 
The length of the mandible equals three-sevenths of that of the head, 
reaching to the hind margin of the orbit. The appendage of the ven- 
tral fin is less than half as long as the fin and nearly equal in length to 


the 7 scales immediately over it.” Eye 5in head. Scales much smaller 


890 CONTRIBUTIONS TO NORTH AMERICAN ICHTHYOLOGY—IV. 


than usual in C. artedi. D. 12; A. 11;,V. 12; P. 16; Lat. 1. 34 to 95. 
Northern Alaska; Yukon River to Point Barrow. (Bean.) 

(Bean, Proc. U. S. Nat. Mus. iv, 1881, 156.) 

Page 306. Instead of Oncorhynchus chowicha read: 


499. @. tchawytecha (Walb.) J. & G. 
The barbarous appearance of this name scarcely warrants so great a 
change in its orthography. 


299 


Page 320. No. 515, Salvelinus hoodii, should be erased. The speci- 
mens in the British Museum, described by Dr. Giinther as Salmo hoodi 
(vi, 150), belong to Salvelinus namaycush. The remaining types of. Rich- 


ardson’s original description belong to Salvelinus fontinalis. 


Page 325. After Chologaster agassizi add: 
323 (b). C. papillifer Forbes. 

The specimen from Southern Illinois, described in the text from the 
MSS. of Professor Forbes, proves to be distinct from C. agassizi. Several 
other specimens have been since obtained. It is further distinguished 
from the other members of the genus by the presence of tactile papillary 
ridges, as in Amblyopsis and Typhlichthys. The character of ‘no papil- 
lary ridges”, assigned in the text to Chologaster, should therefore be 
erased. 


(Chologasier papilliferus Forbes, Amer. Nat. Jan. 1882, 1.) 


Page 329. Cyprinodon gibbosus appears to be identical with C. varie- 
gatus, differing possibly in slightly greater size and deeper coloration, 
the ante-dorsal region being, in the males, of an intense steel-blue and 
the lower parts largely salmon-red. Head 32 to 32; depth 2 to 23. D. 
11; A. 10; scales 26-13. , 


Kor Cyprinodon gibbosus (B. & G.) substitute— 
526. C. bovinus B. & G. 

A doubtful species, differing from C. variegatus in having the head 5 
in length, the eye 4 in head, the ventrals under anterior margin of dor- 
sal, and the fin-rays D. 9, A. 8. Leon’s Spring, Texas. 

(B. & G. Proc. Acad. Nat. Sci. Phila. 1853, 389, etc.) 

526 (b). C. eximuains Grd. 

Differs from C. variegatus in having the head 3% in length, the eye 4 
in head; D.12, A.12. Coloration pale, the male largely golden. LL. 24 
inches. Chihuahua River. 

(Girard, Proc. Acad. Nat. Sei. Phila. 1859, 158.) 
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Page 333. Fundulus similis is very abundant everywhere on the Gulf 
coast and north to South Carolina. 


P 99090 


-age 333. Instead of Fundulus zebra read: 


536. F. zebrinus J. & G. nom. sp. noy. 


The name “zebra” is preoccupied in this genus. 


Page 335. Omit from the synonymy of Fundulus adinia, Adinia multi- 





Jasciata Grd. which is a very different species = Fundulus venicus J. & G,. 
Page 336. After F. nigrofasciatus add: 


542 (b). F. ocellaris J. & G. 

é dark olive, golden below; sides with 13 to 15 dark cross-bands, 
nearly parallel, the gnterior narrower than the interspaces; sides pos- 
teriorly finely speckled, with small pearly spots on both bands and in- 
terspaces; dorsal and anal margined with orange; both fins with black 
and pearly spots. ¢@ dark olive; sides dusted with dark points; middle 
of sides with about 13 very narrow dark half bars; dorsal with an 
ocellated black spot posteriorly. Head small and slender, the snout 
short. Body rather slender. Eye 4 in head, 12 in interorbital width. 
Teeth small, the outer series somewhat enlarged. Dorsal high, in 
males reaching base of caudal, in females much lower; anal inserted 
under second ray of dorsal. Oviduct not adnate to its first ray. Head 
34; depth 4. D.11; A. 10; V.6; P.13; scales 35-15. lL. 3 inches. 
Pensacola Bay, Florida. 

(Jordan & Gilbert, Proc. U. S. Nat. Mus. 1882.) 


Page 336. After Fundulus heteroclitus add: 


543 (b). F. grandis Bb. & G. 

Very closely related to F. heteroclitus, but differing constantly in the 
much lower fins, the longest rays of the dorsal even in the male not 
more than half head, of anal 13 in head; eye 4 to 44 in head, slightly 
more than half interorbital space. Head 3 to 31; depth 32 to 33. D. 
11; A. 10 or 11; scales 35 to 38-15. L.3 to 6inehes. Gulf coast; re- 
placing F’. heteroclitus. 

(B. & G. Proc. Acad. Nat. Sci. Phila. 1853, 389, ete.: Fundulus floridensis Grd. Proc. 
Acad. Nat. Sci. Phila. 1859, 157.) 

Page 337. After Fundulus stellifer add: 


wx. Body short and deep, strongly compressed; gill-membranes restricted above (o 
region below upper edge of pectoral. (Adinia Grd.) 


892 CONTRIBUTIONS TO NORTH AMERICAN ICHTHYOLOGY—IV. 


545 (>). F. xemicus J. & G. 

g dark green; sides with 10 to 14 narrow, pearly bands, slightly ob- 
lique, and mostly narrower than the interspaces; a diffase dusky bloteh 
below and behind eye; lower jaw orange; belly yellow; dorsal and anal 
blackish, with many round, pale-blue spots, besides orange spots near 
base of fin; caudal barred, with some pale spots; ventrals dusky, tipped 
with yellow. 2 greenish, with a faint dark lateral shade and some pale 
cross-bands; lower fins largely yellow; upper mostly dusky. Body 
very deep, much compressed, much as in Cyprinodon; the caudal pe- 
duncle very deep; the head depressed, rapidly tapering to a sharp, con- 
ical snout; the anterior profile somewhat concave. Females and young 
with the back less elevated. Teeth very small, in a villiform band, those 
of the outer series wide-set and considerably larger. Eye large, 3 in 
head, 14 in interorbital space; opercle adnate to shoulder-girdle above 
base of pectoral (as in Cyprinodon and Jordanella). Dorsal inserted in 
advance of anal, its origin midway between caudal and middle of eye, 
the longest rays in males reaching base of caudal, 12 in head; anal 
lower; ventrals 14 in head. Intestinal canal as long as body. Head. 
3; depth 2 (22 to 24 in 2). D.9o0r10; A. 11 or 12; V.6; P.14; B.5; 
scales 25-10, L. 2 inches. Gulf coast, West Florida to Texas; locally 
very abundant in shallow lagoons. 

(Adinia multifasciata Girard, Proc. Acad. Nat. Sci. Phila. 1859, 117; Jordan & Gil- 
bert, Proc. U. S. Nat. Mus. 1882, not Hydrargyra multifasciata Le Sueur, nor Fundulus 
adinia Jor. & Gilb.) 

Page 340. Zygonectes atrilatus should probably be suppressed. It 
appears to be based on females of Gambusia patruelis. 


Page 340. Instead of Zygonectes melanops read: 


O52. Z. imuruas J. & G. 
The known specimens of this species are from Cache River, in South- 


ern Illinois. For the synonymy in the text substitute— 


(Zygonectes melanops Jordan, Bull. Dlinois Lab. Nat. Hist. ii, 52, 1878 (net Haplochilus 
melanops Cope): Jor. & Gilb. Proc. U. 8S. Nat. Mus. 1882: Haplochilus melanops Cope 
and Z. melanops Hay are apparently Gambusia patruchs. ) 


Page 341. Zygonectes brachypterus is described by Professor Cope in 
Bull. U. S. Nat. Mus. xx, 34, 1880. 
Page 341. After Zygonectes dispar add: 


033 (>). AZ. craticula Goode & Bean. J 
Olivaceous; sides with about 6 sharply-defined, jet-black longitudinal 
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stripes following the rows of scales, the stripes a little narrower than 
the interspaces; a large blackish blotch below eye; fins nearly plain, 
the upper somewhat dusky; young with faint dark bars. Body com- 
paratively long and slender, little compressed. Caudal pedunele long, 
rather slender. Head long, broad and depressed above. Hye large, 
about equal to snout, % interorbital width, 34 in head. Lower jaw 
heavy. Teeth small, the outer scarcely enlarged. Fins all small. 
Head 33; depth 5. D.8; A.9; scales 40-10. Indian River, Florida. 
(Goode & Bean, Proc. U. S. Nat. Mus. v, 1882.) 


Page 343. Lucania venusta is generally common along the Gulf coast. 
Color nearly plain light olive, the males with the dorsal and caudal 
bright yellow, the anal orange, each of these fins margined with black; 
dorsal with black spot at base in front, ocellated with yellow. D.11 or 
12; A. 9 or 10; scales 26-8. 


Page 343. To the description of Lucania parva add: 

Plain olive, edges of scales darker; front of dorsal with a dusky spot. 
Body comparatively deep, the back somewhat arched. Dorsal high; 
anal small. Head 34; depth 34. D. 11; A. 8; scales 26-8. L. 13 
inches. Connecticut to Florida (Bean). 


Page 345. No. 562 may be redescribed as follows: 
562. G. patruelis (B. & G.) Grd. 


Light olive, each scale edged with darker; a very narrow dark streak 
wlong sides; top of head dusky; an obscure bluish-black bar below 
eye; a black blotch on each side of belly, caused by the black perito- 
neum showing through the skin; fins dusky; the caudal sometimes 
dotted. Body rather slender. Head small, very broad and much de- 
pressed; teeth in broad villiform bands; eye small, 13 in interorbital 
width, 54 to 34 in head. Intestinal canal as long as body. Dorsal 
small, far back; distance from its insertion to caudal half that to snout; 
anal larger and higher than dorsal. Head 4; depth 3 to4. D.7; A. 
Sor 9; scales 30-10. IL. 15 inches. Marshes and lagoons of the South 
Atlantic and Gulf coasts, Delaware to Mexico, mostly in brackish or 
fresh water; excessively common in Louisiana. Eastern specimens 
(var. holbrooki; Maryland to Florida) have usually the eye larger, about 
one-third length of head, 14 in interorbital width; head 3% in length. 


aes 
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The young are produced in early summer, when about one-third of an 
inch long.* 

(Heterandria patruclis B. & G. Proce. Acad. Nat. Sci. Phila. 1853, 390; Grd. U. 8. 
Mex. Bound. Surv. Ichth. 72: Gambusia speciosa, gracilis Grd. Proc. Acad. Nat. Sci. 
Phila. 1859, 121: Heterandria affinis B. & G. 1. ¢. 390: Gambusia humilis and affinis Gthr. 
vi, 335, 336: Helerandria holbrooki Agassiz MSS.; Girard, Proc. Acad. Nat. Sci. Phila. 
1859, 61; Giinther, vi, 334: Haplochilus melanops Cope, Proc. Amer. Phil. Soc. Phila. 
1870, 457: Zygonectes atrilatus Jor. & Brayt. Bull. U. 8S. Nat. Mus. xii, 84, 1878.) 

Pages 345, 346. Gambusia humilis and Gambusia affinis may he sup- 
pressed as identical with G. patruelis. 


Page 346. After Gambusia nobilis add: 
366 (>). G. semilis Grd. 

Brown, sides with dark specks; vertical fins speckled. Ventrals very 
small, not reaching vent; anal rather large. Head 5 in total length. 
D.9; A.10. L.24inches. Chihuahua River. 

(Girard, Proc. Acad. Nat. Sci. Phiia. 1859, 121.) 


Page 347. Under Mollienesia latipinna read: 

‘Hye greater than snout, 2 in head, 1? to 2 in interorbital width.” 
“Caudal-membrane dark orange, with black dots.” “D.14 or 15; A. 
Ou 


Page 347. After Mollienesia latipinna add: 
567 (b). M. limeolata (Grd.) J. & G. 

Color of M. latipinna, the sides with five dark half-bars. Eye small, 
5% to 35 in head. Dorsal fin rather small, its rays 13 (rarely 14) in 
number; otherwise essentially as in M. latipinna, of which it may be a 
variety. Marshes and lagoons of Louisiana and Texas. 

(Pecilia lineolata Grd. U.S. Mex. Bound. Surv. Ichth. 1859, 70: Limia peciloides Grd. 
1. c. 70.) 

Page 352. Instead of Hsox salmoneus read: 

374. E. uwmbrosus Kirt. 

The Hsox vittatus and EF. salmoneus appear, from Rafinesque’s manu- 

script notes, to have been mythical. 


Page 355. Instead of Murena melanotis, which is not yet known to 
occur in our waters, substitute: 


o?@S. Mi. retifera Goode & Bean MSS. 


Body moderately stout, somewhat compressed. ‘Teeth of upper jaw 


“Among the genera of Cyprinodonts, only those which have the anal fin in the male 
modified are known to be viviparous. The others (Cyprinodon, Fundulus, Zygonectes, 
ete.) are probably all oviparous. 
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in two series, the outer series of a few short, fixed teeth; the inner 
series of about 10 long, compressed teeth, a few of which are depressi- 
ble, all more or less directed backward; those of the middle of the jaw 
somewhat larger than those in front. Vomer with 1 or 2 depressible 
canines. Teeth of lower jaw similar to those of upper; the large-teeth 
rather shorter and broader; teeth all entire; mouth not closing com- 
pletely. The tubes of anterior and posterior nostrils about equal, 
slightly shorter than eye. Cleft of the mouth 2% times in length of 
head; eye over middle of cleft, 12 in snout. Snout 6 in head. Head 
28 in trunk. ‘Tail very little longer than rest of body. Dorsal mod- 
erate, beginning over the middle of head. Gill-opening small, about 
as broad as eye. Color light brown, regularly reticulated with black- 
ish, the reticulations inclosing hexagonal or roundish spots of the 
ground color, irregular in size, longer than the eye. Entire fish fur- 
ther covered thickly with small whitish spots, smaller than the pupil; 
these spots smallest and most numerous anteriorly, nearly obsolete on 
the belly, and present on the inside of the mouth. Gill-opening sur- 
rounded by a small blackish blotch not twice as broad as eye. Angle 
of the mouth black; dorsal with about 5 longitudinal blackish lines, 
which are obsolete posteriorly. Anal with a blackish longitudinal 
stripe. Charleston, South Carolina. 
(Goode & Bean, Proc. U. 8. Nat. Mus. 1882.) 


Page 357. After Murena ocellata add: 
580 (>). ME. afra (Bloch) Gthr. 


Greenish black; fins with dark lines and without pale edge. Teeth 
uniserial in old examples, the vomerine teeth being sometimes biserial; 
mandible with about 20 teeth on each side, the four anterior much lon- 
ger than the others, and, like the canines, rather elongate. Anterior 
nasal tubes half as long as eye. Gill-opening nearly as wide as eye. 
Snout narrow, produced, pointed; eye moderate, half length of snout, 
somewhat nearer angle of mouth than end of snout. Cleft of the 
mouth wide, two-fifths length of head. Tail longer than body. Head 
24 in trunk. Dorsal not elevated. (Giinther.) Tropical parts of the 
Atlantic; north to Florida. 

(? Gymnothorax afer Bloch, Ausl, Fische. ix, 85: Murana afra Giinther, viii, 123, 
in part.) 

580 (c). MX. moringa Cuy. Moray. 


Everywhere with innumerable, confluent, irregular, brownish black 
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spots separated by a fine network of the white ground color; each pore 
of the lower jaw in a round white spot; fins without white margin; in 
young examples the black spots are larger and fewer in number than in 
adults. Teeth uniserial; canines large; jaws not shutting completely ; 
mandible with 23 to 28 teeth on each side, of which the 3 anterior are 
canines, the third being separated from the preceding by an interspace. 
Length of anterior nasal tubes less than vertical diameter of the eye. 
Snout produced, narrow. Eye moderate, 2? length of snout, a little 
nearer angle of mouth than tip of the snout. Cleft of mouth very 
wide, 2 length of head. Gill-opening a little wider than eye. Tail as 
long as, or somewhat longer than, body. Length of head half, or a 
little less than half, that of trunk. (G@iinther.) Tropical parts of the 
Atlantic, north to Southern Florida. 


(Cuvier, Régne Anim.; Giinther, viii, 120.) 
Page 358. Before Cecula insert: 
168 (b).—_LETHARCHUWS Goode & Bean MSS. 

(Goode & Bean, Proc. U. S. Nat. Mus. 1882: type Letharchus velifer Goode & Bean.) 

This genus differs from Cacula (Sphagebranchus) in the total absence 
of the anal fin. The dorsal is high and begins on the head; gill-open- 
ings subinferior, nearly longitudinal; pectoral wanting. (Ajéopa:, to 
forget; apzoc, anal.) 


580 (db). L. vwelifer Goode & Bean MSS. 

Body rather robust, somewhat compressed, its greatest depth a little 
more than 2 the length of head. Head large, abruptly tapering ante- 
riorly; snout very slender and pointed, projecting considerably beyond 
the lower jaw, its length head, and nearly twice the very small eye; 
nasal tubes rudimentary; anterior nostril under tip of snout; cleft of 
mouth, from tip of snout, 4 in head; eye nearer tip of snout than angle 
of mouth; lower jaw short and weak; tongue short, free in front; teeth 
small, pointed, subequal, in narrow bands on jaws and vomer; head 63 
in trunk; head and trunk 14 times length of tail. Dorsal unusually 
high, its height at nape equalling cleft of mouth; its insertion at first 
third of head. End of tail sharp. Anal fin wanting. No trace of pec- 
torals. -Gill-openings large, subinferior, oblique, convergent anteriorly, 
their length more than three times breadth of isthmus, and equal to 
lower jaw. Lateral line very distinct, extending forward in a curve to 
below front of dorsal. Four conspicuous pores on each side of lower 
jaw, 3 behind each eye, 3 at the nape in front of dorsal, 1 on top of the 
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head, and 4 on each side of upper part of snout, besides a few smaller 
ones about the lips. Dark brown, slightly mottled with darker, not 
paler below; head paler than body; dorsal fin pale, with a broad black- 
ish margin. West coast of Florida. 

(Goode & Bean, Proc. U. 8. Nat. Mus. 1882.) 


Page 358. After Cacula scuticaris add: 
SS (b). C. teres (Goode & Bean) J. & G. 

Body terete, moderately elongate, about 2 length of head. Snout 
short, moderately pointed, projecting somewhat beyond lower jaw, its 
length 64 in head, 25 times the very small eye. Tube of anterior nos- 
trilshorter thaneye. Cleft of mouth 4 in head; front of eye behind mid- 
dle of cleft. Lower jaw rather short and weak; tongue not free in front. 
Head 83 times in trunk. Trunk and tail equal in length. Dorsal (as 
in C. scuticaris) beginning in front of middle of head.* Distance from _ 
tip of snout to front of dorsal 22 head. Dorsal of moderate height, 
its longest ray nearly equal to snout. End of tail acute. Anal well de- 
veloped, lower than dorsal. Pectorals minute, pointed, usually shorter 
than eye. Gill-openings vertical (as in C. seuticaris), the length of one 
slit sligbtly more than breadth of isthmus, about equal to length of 
snout. Lateral line distinct, the pores well separated. Head without 
conspicuous pores. Uniform clear brown, paler below, whitish on the 


head; fins all pale. West Florida. 
(Sphagebranchus teres Goode & Bean, Proc. U. S. Nat. Mus. 1882.) 


Page 359. No. 582 may perhaps stand as— 
582. O. mordax (Poey) J. & G. 

The identity of the species found on our coast with Macrodonophis 
mordax Poey is certain, but the “ Crotalopsis punctifer” of Kaup is 
somewhat questionable. The small vomerine teeth are in two series. 


On page 359, substitute for the description of 583, Ophichthys triseri- 
alis: 

Light olive brown; a dorsal series of large round black spots, be- 
sides two alternating lateral series; head with small spots above and 
below, those below elongate; dorsal and anal narrowly edged with 
black; pectorals with a few spots. Skin of head with longitudinal 
wrinkles. Length of head a little more than one-third its distance 
from vent. Head subconical, the snout rather long and pointed. 
~ * Subgenus Callechelys Kaup, Apodes, 1856, 28: type Callechelys guichenoti Kaup. 
(xaAos, fair; évyyxexve, eel.) 

Bull. Nat. Mus. No. 16——57 
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Mouth large, the gape 22 in head. Eye moderate, 2 in snout, a little 
behind the middle of the gape. Teeth pointed, fixed, those in jaws 
biserial, those on vomer in one series. Pectoral 34 in head; dorsal be- 
ginning well in front ofits tip. Tail a little longer than body. Pacitic 
(and Atlantic?) coast of Tropical America; abundant southward; north 
to Southern California (Jide Cooper). 


(Murenopsis triserialis Kaup, Apodes, 1856, 12: Herpetoichthys callisoma Abbott, Proc. 
Acad. Nat. Sci. Phila. 1860, 475: Ophisurus californiensis Garrett Proc. Cal. Acad. Nat. 
Sci. iii, 66; Giinther, viii, 58.) 


Page 359. After Ophichthys triserialis add: 


383 (b). O macrurus Poey. 

Uniform light olive, the back closely punctate, but not dark; fins all 
pale, the dorsal and pectoral without dark shades. Body not very 
slender. Head pointed, the upper jaw projecting. Eye large, more 
than half snout, placed above middle of gape. Gape 2% in head. 
Teeth subequal, short, slender, and sharp, more or less directed back- 
wards; all of them biserial; no canines. Nasal tubes short, inconspic- 
uous. Tail twice length of rest of body. Head slightly more than 
half trunk, nearly 9 in total. Pectorals long, 24 in head; dorsal begin- 
ning opposite anterior third of pectoral; distance from snout to front 
of dorsal 24 in distance to vent. Gill-openings small, rather near to- 
gether. L. 15 inches. Cuba to Texas. Closely allied to 0. parilis 
(Rich.), with which it is identified by Dr. Giinther; but that species 
has very long nasal tubes. 

(Poey, Repert. Fis. Nat. Cuba, ii, 256: Oxyodontichthys macrurus Poey, Anal. Soe. 
Hist. Nat. Esp. 1880, 254; Jordan & Gilbert, Proc. U. 8. Nat. Mus. 1882, 260.) 

3583 (c). O. chrysops Poey. 

Light olive-green; vertical fins edged with black; tip of pectoral 
broadly dusky. Teeth all biserial, none of them very large or canine- 
like. Head conical, the snout short but rather sharp. Mouth rather 
large, its gape about 22 in head; jaws and top of head with numerous 
dark-colored pores. Dorsal beginning a little before tip of pectoral. 
Lateral line of rather coarse pores. Length of head and body about 
25 times in total length. West Florida to Havana, in rather deep 
water. The reproductive apparatus in this species in both sexes re- 
sembles that of ordinary fishes, the ovaries in the female being very 
large, with the eggs exceedingly numerous. 


(? Ophisurus gomesii Castelnau, Anim. Amér. Sud. Poiss. 1855, 84, Rio Janeiro: ? Ophich- 
thys gomesit Giinther, viii, 60: Ophisurus chrysops Poey, Mem. Cuba, ii, 321; Poey, 
Syn. Pisce. Cub, 1868, 425: Oxyodontichthys chrysops Poey, Anal. Soc. Hist. Nat. Esp. 
1880, 254.) 
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Page 359. After Ophichthys ocellatus add: 


170 (b).- PISODONTOPHIS Kaup. 
(Pisoodonophis Kaup, Apodes, 1856, 15: type Ophisurus cancrivorus Rich. ) 
Teeth all, or nearly all, more or less rounded or granular. Other- 
wise essentially as in Ophichthys. (x:cov, pea; ddodc, tooth; dges, snake.) 


584 (>). P. lomgus (Poey) Goode & Bean. 

Body extremely elongate, its greatest depth little more than 4 length 
of head. Snout rather pointed, its length 53 in head and twice diam- 
eter of eye. Tubes of anterior nostril nearly as long as eye. Cleft of 
mouth 3 in head; the front of eye slightly behind its middle. Teeth 
all blunt and rounded, biserial; those of the front of jaws considerably 
larger than the rest. Head 4 in trunk. Head and trunk 12 in tail. 
Dorsal beginning at nape, at a point slightly nearer base of pectoral 
than eye, the fin of moderate height, higher than the anal; end of tail 
sharp. Pectorals extremely small, rounded, broader than long, the 
breadth of their bases equal to depth of gill-opening. Ground color 
dark brown, pale below; each side with 2 series of round, whitish 
blotches, about 40 spots in each series; spots somewhat largest and 
most distinct anteriorly, where their diameter is nearly equal to length 
of snout. Head with irregular round whitish spots on each side. 
Dorsal brownish, margined with dusky; other fins pale. Florida to 
Cuba. 


(? Murena acuminata Gronow, Syst. Ichth. Ed. Gray, 1854, 21: Ophisurus longus 
Poey, Rep. Fis. Nat. Cuba, 1868, 254: Ophichthys acuminatus Giinther, viii, 83.) 
Page 560. After Myrichthys tigrinus insert: 
17 (0)._-MYROPHIS Liitken. 


(Liitken, Vid. Med. Naturh. Foren. Kjébenh. 1851, 1: type Myrophis punctatus Liitk.) 
Body elongate, subcylindrical, scaleless. Vertical fins low, meeting 
around the tail, the dorsal beginning far behind the pectoral, which is 
small. Mouth moderate, its cleft extending beyond the eye; upper jaw 
longest; teeth moderate, in 1-3 series. Nostrils on the margin of the 
upper lip, the anterior tubular. Size small. (“vpos, Myrus ; o¢es, snake.) 


585 (>). M. lumbricus J. & G. 

Light olive, everywhere except below finely punctulate; some very 
faint roundish yellowish spots; eyes green; lower side of head with 
steel-blue luster. Body worm-shaped, tapering backwards and scarcely 
compressed; diameter of head less than that of body. Head very small, 
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slender, and pointed, the narrow upper jaw much projecting; eye much 
nearer angle of mouth than tip of snout, its length 2 in snout. Teeth 
rather strong, slender, sharp, apparently uniserial, the series on vomer 
largest. Gape short, 4 in head; nasal tubes very short. Pectorals 
minute, rounded, scarcely larger than eye. Dorsal beginning nearer 
gill-opening than vent, at a distance behind gill-opening equal to length 
of head. Head 102 in total; head with trunk 12 in tail; head 4 in 
trunk. Height of body 30 in length. Galveston, Texas. 

(Jordan & Gilbert, Proc. U. S. Nat. Mus. 1882, 261:0?? Myrophis punctatus Liitken, 
1, c.: ?? Myrophis longicollis Kaup, Apodes, 30.) 
385 (c). WN. microstigmius Poey. 

Distinguished from M. lwnbricus chiefly by the more posterior inser- 
tion of the dorsal, which begins at a point midway between gill-open- 
ing and vent. (Poey.) Cuba to Southern Florida. 


(Poey, Repert. Fis. Nat. ii, 250; Giinther, viii, 51.) 


Page 360. In Neoconger mucronatus the anal fin is well developed for 
its entire length; not “rudimentary,” as stated by Girard. 


Page 363. After Conger miger add: 
588 (b>). C. caudicula Bean MSS. 

Olivaceous. Head a little more than 14 times in trunk, 6 times in 
total length; tail short, its length exceeding that of rest of animal by 
length of head without snout. Eye equal to snout, 43 in head; lips 
moderate; anterior nostril tubular; lower jaw included; cleft of mouth 
reaching hinder margin of pupil; patch of vomerine teeth 4 length of 
eye; 38 close-set teeth in outer series of upper jaw; behind them 6 con- 
ical teeth directed partly forward; teeth in both jaws biserial. Dorsal 
beginning over posterior part of pectoral; pectoral a little more than 
4 head. Pensacola, Florida, in deep water. (Bean.) 

(Bean, Proc. U. 8. Nat. Mus. 1882.) 


Page 370. After Notacanthus chemnitzi add: 
395 (b). N. phasganorus Goode. 

Body much compressed, its greatest width about one-third its height. 
Head everywhere covered with very small scales, its bones very flexible 
but protected by leathery skin. Interorbital width more than length 
of snout, 4 in head, twice diameter of eye. Mandible twice length of 
ey@ maxillary considerably greater. Teeth of upper jaw slender, blunt, 
close-set, like comb-teeth, 32 on each side; teeth of lower jaw shorter, 
slenderer, in two rows; palatines with villiform teeth in about two se- 
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ries. Distance from snout to dorsal 2? times length of head, its length 
nearly twice length of head; anal beginning close behind vent, its 
length half the body. Pectoral short and rounded, its length (uncertain) 
about one-third the head. Ventrals broad, with peduncle-like bases 
thickly covered with scales; closely adjacent, separated by a narrow 
groove. Head 74; depth 9. D.X; A. XIX, 130; P. about 17; V. II, 
9; B.8; scales about 20-400-36. Grand Bank, Newfoundland. (oode.) 
One large specimen known, taken from the stomach of a Somniosus. 
(Goode, Proc. U. S. Nat. Mus. iii, 535, 1280.) 


Page 373. To the account of Tylosurus hians add: 

Body slender, very strongly compressed, nearly twice as deep as 
broad. Tail without keel. Caudal deeply and subequally forked; ven- 
trals inserted much behind middle of body (not a little before middle, 
as stated by C. & V.). Side with a series of faint roundish bluish 
blotches; pectoral blackish, pale at base. Head 3% to 32 in length in 
adult examples. D. 24; A. 25. 

(? Belone hians C. & V. xviii, 432, and Giinther, vi, 248: Belone maculata Poey, Mem. 
Cuba, ii, 290.) 

Page 373. Instead of Tylosurus latimanus read: 

597. T. caribbzeus (Le 8.) J. & G. 

To the description in the text add: 

Body very elongate, subterete, the depth little more than the breadth 
of body, and considerably less than length of postorbital part of head. 
Tail scarcely depressed, but with a small black dermal keel. Young 
and half-grown specimens with the last rays of dorsal elevated, nearly 
or quite as high as anterior rays; adults with the posterior rays of dor- 
sal low, not longer than the median. Caudal unequally forked. Jaws 
rather strong, slenderer in the young. Seales very small. Tip of'.pee- 
toral black. Head 34 in adults; 3in young. D. 24; A. 22. L. 4 feet. 
West Indies; occasional northward. 

(Belone carribaa Le Sueur, Journ. Acad. Nat. Sci. Phila. ii, 127, 1823: Lelone latimana 
Poey, Mem. Cuba, ii, 292, 1860: Belone caribbaa Giinther, vi, 241: Belone latimanus Giin- 
‘ther, vi, 249.) — 

Page 374. After Tylosurus exilis add : 

600 (b). T. gladius Bean MSS. 

Green; pectorals and dorsal blackish. Body robust, little com- 
pressed, its greatest breadth a little more than 2 greatest depth; cau- 
dal peduncle slightly depressed, a little broader than deep, with a slight 
black dermal keel. Head broad, interorbital space nearly 2 length of 
postorbital part of head, with a broad, shallow, nearly naked median 
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groove, which is wider behind and forks at the nape. Supraorbital bones 
with radiating striae. Jaws unusually short, stiff, strong, rapidly taper- 
ing forwards; large teeth of jaws very strong, knife-shaped. Upper 
jaw from eye about 13 times as long as the rest of head. Hye large, 7 in 
snout, 22 in postorbital part of head, and 14 in interorbital width. Max- 
illary entirely covered by the preorbital. Cheeks densely scaled; oper- 
cles mostly naked except along the anterior margin. Scales of body 
minute, especially above. Dorsal fin low posteriorly; the height of its 
anterior lobe equaling that of anal, or length of postorbital part of 
head; its longest ray 2 the base of the fin; caudal lunate, its lower lobe 
nearly half longer than the upper; middle rays about as long as eye. 
Ventrals inserted midway between base of caudal and middle of eye, 
their length a little less than that of pectoral, and equal to postorbital 
part of head. Head 34; depth 13. D.1I, 22; A.1I, 20; P.14. Pensa- 
cola, Florida; a large species, remarkable for the great strength of its 
short jaws. 
(Bean, Proc. U. S. Nat. Mus. 1882. ) 


Page 374. Instead of Tylosurus longirostris read : 
509. T. marinus (Bloch & Schn,) J. & G. 
To the synonymy add: 
(Esox belone, var. marinus Bloch & Schneider, Syst. Ichth. 1801, 391.) 


Page 377. After Hemirhamphus rose add: 
b. Ventrals much nearer base of caudal than head. 
604 (b). H. brasiliemsis (L.) Gthr.—Balao. 

Greenish above, sides silvery, the lateral silvery stripe very indis- 
tinct. Body not very slender, compressed. Lower jaw (from end of 
upper jaw) 42 in length from its tip to base of caudal. Head, without 
mandible, 5 in length from tip of upper jaw. Premaxillaries broader 
than long. Eye large, equal to interorbital space, } postorbital part of 
head. Ventrals inserted very far back, midway between base of caudal 
and tip of pectoral; vertical fins scaly; anal much smaller than dorsal; 
last ray of dorsal slightly produced; pectoral }? length of head; ven- 

trals 23 in head; caudal deeply forked, the lower lobe longest. Head 

(with lower jaw) 23; depth 62. D. 14; A. 12; Lat. 1. 53. Tropical 
America; a specimen lately taken on the coast of Virginia by Dr. J. 
T. Wilkins. 

(Esox brasiliensis L. Syst. Nat. i, 517, in part, the name and fin rays taken from 


Marcegrave’s account of Tylosurus timucu; Giinther, vi, 270: Esox brasiliensis, Bl. & 
Schn. 392: Hemirhamphus marginatus and balao Le Sueur, Journ. Acad. Nat. Sci. Phila 


ia tel ee CE tert 
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ii, 135, 136, 1823: Hemirhamphus browni and pleii C. & V. xix, 13, 19: Hemirhamphus 
pleii Giinther, vi, 269: Hemirhamphus filamentosus Poey, Mem. Cuba, ii, 297, 1860.) 
Page 377. The genus 183 (b) Luleptorhamphus, should probably be 
recognized. After Huleptorhamphus longirostris add: 
183 (c).—_-CHRIODORUWUS Goode & Bean MSS. 
(Goode & Bean, Proc. U. S. Nat. Mus. 1882: type Chriodorus atherinoides Goode & Bean.) 
Body and fins as in Hemirhamphus, but both jaws very short, net at 
all produced, each with two series of large, tricuspid, incisor teeth, 
which form a continuous cutting edge. Maxillary anchylosed to pre- 
maxillary. Ventral fins small, median. (zpeca, want; dopos, lance.) 


605 (b). C. atherimoides Goode & et . 

Light olive; sides with a narrow, silvery band. Interorbital space 
broad, unevenly convex, its width equal to eye, which is 33 in head, as 
long as snout; premaxillaries much broader than long, their edges con- 
cave; maxillary 4 in head; mandible 24, its tip broadly rounded, not 
at all produced. Dorsal opposite anal and entirely similar to it; both 
fins elevated in front, but not falcate, their longest rays half head; 
caudal moderate, deeply and subequally forked; ventrals 234 in head, 
their insertion midway between snout and base of caudal; pectorals 14 
in head; vertical fins with small scales. Scales moderate, deciduous. 
Head 42; depth 63; breadth of body 2 its depth. D.I, 14; A. I, 15; 
V. 6; P. 12; scales 7-46-3. L. 85 inches. Key West, Florida. 

‘(Goode & Bean, Proc. U. S. Nat. Mus. 1882.) 


Page 379. Before Exocetus californicus insert: 
607 (>). E. hillianus Gosse. 

Dark green, silvery below, tinged with pinkish; dorsal translucent, 
with a large black blotch on upper anterior half; caudal brick-red; pee- 
toral translucent, dusky; ventrals more or less dusky, with a small 
black spot at base of outer ray. Body moderately compressed. Head 
short, the short snout one-fourth its length; eye 3 in head, equal to the 
flat interorbital space. Pectoral reaching middle of anal, its length 14 
in body; its second ray simple, scarcely shorter than third. Insertion 
of ventral slightly nearer root of caudal than tip of snout, its tip ex- 
tending slightly past front of anal, its length 14 in head. Dorsal very 
high, its anterior rays reaching anal. Head 44; depth 5; D. 12; A. 14; 
scales 38-5. L. 8 inches. West Indies, north to West Florida and 
South Carolina. 


(Gosse, Nat. Sojourn Jamaica, 11: Poey, Mem. Cuba, ii, 301: Giinther, vi, 384.) 
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Page 379. Instead of Hxocetus noveboracensis read: 
609. E. rondeletii C. & V. f 

The specimen described in the text came from the open sea, south of @ 
Newfoundland. The species is well distinguished from FE. novebora- 
censis, by the black ventrals, the larger anal and shorter dorsal, the 
base of the anal being more than ¢ that of the dorsal; the head is 
blunt and the eye comparatively small; dorsal beginning slightly be- 






fore anal; caudal large, its lower lobe half longer than head. D. 11 
or 12; A. 11 or 12 (not 9); Lat. 1.42. New England to Mediterranean 
Sea. 

(Cuv. & Val. xix, 115; Gtinther, vi, 293.) 

Page 379. After ene rondeletii read: 

610. E. noveboracensis Mitchill. 

Dark bluish; pectorals blackish at tip, with a median whitish shade; 
ventrals white. Head rather slender, the snout not blunt; eye very 
large, 23 in head; interorbital space rather narrow. Pectoral shorter 
and narrower than in H. rondeletii, barely reaching last ray of dorsal; 
first ray of pectoral divided; ventrals extending past anal, their inser- 
tion midway between preopercle and base of caudal; dorsal beginning 
considerably in advance of anal, the length of its base more than twice 
that of anal; lower lobe of caudal not 4 longer than head. Head 42; 
depth 53. D.14; A.9; Lat.145. Atlantic coast; specimens examined 
from Wood’s Holl and Pensacola. 

(Mitchill, Amer. Monthly Mag. ii, 233, 1817; Dekay, New York Fauna, Fish. 280; 
C. & V. xix, 99: Exocetus melanurus C. &. V. xix, 101.) 

Page 379. The description in the text of “2H. melanurus” is taken 
from an adult example of ZF. exiliens, the young of which is described 
as I. exiliens on page 380. FH. melanurus is therefore to be suppressed. 
Hi. exiliens is comparatively slender, the anal fin beginning opposite 
front of dorsal, its base ? length of base of dorsal; lower caudal lobe 
short, shorter than head. D.11; A. 12 (not 9, as erroneously stated in 
the text). 

Page 383. Instead of the foot-note add: 

G14 (b). S. affime (Gthr.) J. & G. 

The specimen from St. John’s River, described in the foot-note on 
page 583, belongs to S. affine. The body, in the female, is marked by 
silvery cross-streaks, which are very distinct in life. 


Page 384. In S. lowisiane the rings are usually 20+38 in number; the 


Ay 


dorsal rays 52 to 35. 
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Page 384. After Siphostoma louisiane add: 
615 (b). S. floridz J. & G. 

Dark green, with paler streaks; tail faintly barred. Body.slender; 
snout long, one-third longer than rest of head ; nape and opercles with- 
out keel; dorsal fin on 1+6 or 7 rings. Tail one-fifth longer than trunk ; 
rings 18+31. Caudal pouch in male on 18 rings. Head about 6; D. 
27; L. Sinches. North Carolina to Western Florida ; abundant at Pen- 
sacola and Beaufort. 

(Jordan & Gilbert, Proc. U. S. Nat. Mus. 1882.) 


Page 584. After Siphostoma californiense add: 
616 (b.) S. griseolimeatum (Ayres) J. & G. 

Very close to S. californiense, but the size smaller, the snout shorter, 
and the number of rays and rings different. Dorsal covering 1+9 rings. 
Snout in head 1} times. Dorsal rays 36 to 41; rings 18 to 19+39 to 42. 
L. 10 inches. San Francisco to Puget Sound. 

(Syngnathus griseolineatus Ayres, Proc. Cal. Ac. Nat. Sci. 1854, 14, ete.) 


616 (c). 8. bairdianmum (Dum.) Swain. 

Blackish, with pale lines; fins mottled. Body unusually stout, with 
short head and tail. Snout short, compressed, with a sharp keel above, 
in the male just as long as head, probably longer in female. Nape and’ 
operecle without keel.. Dorsal fin low. Rings 18+ 31. D. 34, placed 
oul+7rings. Ten rings on tail behind caudal pouch. Head 72 in 
length. Santa Barbara, California. 

(2 Syngnathus bairdianus Duméril, Wist. Nat. Poiss. ii, 1870, 574; ‘‘Coast of Mexico, 


near California” (dorsal said to be inserted on 3-6 rings); Swain, Proce. U.S. Nat. 
Mus. 1882.) 


age 384. The species described in the foot-note as Siphostoma dimid- 
iatum is a valid species, and should stand as— 
6L7 (b). S. awliscus Swain.* 

Syngnathus dimidiatus Gill was based on short-nosed examples of S. 
leptorhynchus. 


“Swain, Proc. U.S. Nat. Mus. 1882. 

The following analysis of the species of Siphostoma found in the United States is 
given by Mr. Swain (Review of the North American Pipe-fishes, 1. ¢.): 
a. Top of head strongly carinated. 

b. Breast-shields not covered by soft skin; lower jaw slightly included; opercle 
with a prominent ridge; snout short; belly concave; dorsal rays 20, 
its base covering 1-+-4 rings; rings 184-30; body with 12 brown cross- 
DANdgS sana Rete ee ores see eres ped Se ea sc. ZATROPIS. 

bb. Breast-shields covered by soft skin; lower jaw included; dorsal rays 41; rings 
Det BOE Senet ke Peel Ons 8) OS PON CTIPINNE, 
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Page 385. After Siphostoma punctipinne add : 


gx. Top of head with a strong interrupted median crest. (Corythrichthys Kaup.) 


616 (c). S. zatropis J. & G. 

Brownish, with ten broad dark cross-bands which encircle the tail 
but de not cross the belly anterior to the vent; snout whitish, with 
two narrow dark bands; lower part of head with white cross-streaks. 
Snout as long as postorbital part of head, keeled above. Head small. 
Occiput and nape with a strong, compressed crest, on each side of which 
is a longitudinal ridge; opercle with a median keel. Ridges of body 
very prominent. Tail one-third longer than rest of body. Dorsal on 
1+ 4rings. Dorsalrays 20; rings 18+ 30. Head 9. Gulf of Mexico, 
north to Pensacola. 


(2? Corythroichthys albirostris Kaup, Lophobranchs, 25: Syngnathus albirostris Gtin- 
ther, viii, 170; Jordan & Gilbert, Proc. U.S. Nat. Mus. 1882, 264; Swain, Proc. U. S. 
Nat. Mus. 1882.) 


Page 386. The identity of 619 (a) with the European H. heptagonus 
(antiquorum) is questionable. None of the American examples seen by 
us are spotted, and their spines are stronger than in European ex- 
amples. 


aa. Top of head with a slight keel or none; opercle without prominent longitudinal 
ridge. 
c. Dorsal covering 1+ 9 rings; snout usually long. 
d. Rings 20 to 21-445 to 49; dorsal rays 39 to 46; top of head not keeled; 


large, reaching a length of 18 inches-...........----.- CALIFORNIENSE. 
dd. Rings 18 to 19 +39 to 42; dorsal rays 36 to 41; top of head slightly keeled. 
GRISEOLINEATUM. 


co. Dorsal covering 1 +7 (rarely 1 +6) rings. 
e. Rings 15 +38; dorsal rays 29 to 30; top of head distinctly keeled; snout 
BHOTb Metre cicero pelst ie nes ios ea aesel eho iene etre iets ---- AULISCUS. 
ee. Rings 16 to 19 before vent. 
f. Dorsal fin low, not longer than head. 
g. Rings 18+ 31; dorsal rays 34; snout short; body little elongate. 
BAIRDIANUM. 
gg. Rings 17 to 19+ 36 to 41; dorsal rays 30 to 32; snout moderate or, 
rather shorts 5 <5 sje em soe ene eye ree ieee mt aralal LEPTORHYNCHUM. 
999. Rings 17 to 18 + 31 to 32; dorsal rays 27; snout rather long; body 
slender. 
FLORIDE. 
ff. Dorsal fin very high, longer than head, its rays 28 to 32; rings 16 + 30 
to 33; snout rather short; belly in the female with a black carina; 
sides of body with narrow vertical silvery streaks in life; dorsal 


spotted. n<. 2) late sen aisineseu cae pine samn\- ase ces heh = seaeitee aie AFFINE. 
cco. Dorsal covering 3 + 5 rings; rings 20 or 21 + 36 to 38; dorsal rays 32 to 37; 
belly flat or slightly concave; snout medium.......---.-.- LOUISIANZ. 


eccc. Dorsal covering 4+ 5 or 5+ 4 rings; rings 18 to 20 + 36 to 40; dorsal rays 
36 to'40ssnout mediums ss. 222.252 es saeee oe een FUSCUM. 


y 


a 


ae 
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Page 386. After Hippocampus heptagonus add: 
619 (>). H. guttulatus Guich. 

Dark brown, marbled with darker, and usually everywhere spotted 
with whitish, the spots most numerous posteriorly. Tubercles on body 
generally obtuse and blunt; coronet low; snout usually a little longer 
than preorbital part of head. Dorsal rays 17. Supraorbital spine ob- 
liquely truncate, compressed. Size rather large. Tropical seas, north 
to our South Atlantic and Gulf coast. 

(?? Hippocampus guttulatus Cuvier, Régne Anim.: Hippocampus guttulatus Giinther, 
whi, 202: Guichenot, in Ramon de la Sagra Poiss. Cuba, 174, the West-Indian form, 
which is apparently different from the European species called ‘ guttulatus.”) 

619 (c). H. hudsonius Dek. 

Dusky, without spots, but with pale grayish blotches, which are 
sharply edged with paler and blackish; some of these between eyes and 
on neck, the most distinct blotch forming an hour-glass shaped figure, 
extending down each side of back; similar blotches on belly and tail. 
Dorsal with a submarginal dark band. Depth equal to length of head. 
Snout 14 in rest of head. Spines of head weak, provided with cirri; 
spines of body all short and bluntish. Dorsal on 34 of the 11 body 
rings. D.19. Atlantic coast, from Cape Cod southward. (Described 


from No. 19520, U. 8. Nat. Mus., from Beaufort, N. C.) 
(Dekay, N. Y. Fauna, Fish. 1842, 322.) 


619 (d). H. stylifer J. & G. 

Brownish, with darker bars; snout blackish. Snout notably longer 
than postorbital part of head; supraocular and temporal spines long, 
simple; a long median spine in front of coronet; coronet stout, high, 
its spines slender, abruptly spreading. Spines of body very long and 
slender, each ending in a filament; these enlarged on each alternate 
plate of the neck, and about every fourth plate on body and tail; dor- 
sal and upper lateral ridge usually armed and sometimes lower lateral 
ridge; two strong spines at base of pectoral; body with about 50 devel- 
oped spinous processes besides numerous smaller points. D. 16, cov- 
ering about 4 body rings; rings about 12431. Coasts of Florida. 

(Jordan & Gilbert, Proc. U. S. Nat. Mus. 1882, 265.) 


619 (e). Wi. zosterzv J. & G. 

Olive green; sides of head mottled with paler; dorsal marbled with 
dusky, its margin (in g¢) broadly red. Snout very short, not more than 
half rest of head; supraorbital spines diverging, each with a small 
spine before it. Coronet high, two-thirds length of snout; its filaments 
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about as long as snout. Spines on body well developed. Dorsal on 2 
+1rings; the fin high and very short. D.12; rings 11+ 26 to 30. L. 
2 inches. Pensacola Bay.’ 

(Jordan & Gilbert, Proc. U. 8. Nat. Mus. 1882, 265.) 

Page 391. The ventral rays in Aulorhynchus are I, 4, not I, 5 as erro- 
neously stated in the text. 


Page 403. Mugil mexicanus is certainly specially identical with Mugil 
albula, and may, therefore, be suppressed. 

Page 405. The types of Atherina carolina C. & V., examined by us in 
the Museum at Paris, show the following additional characters: 

A true Atherina. Eye large, 24 in head. Scales nearly or quite en- 
tire. Spinous dorsal wholly in advance of the vent. Ventral reaching 
past front of vent and dorsal nearly to it. Head 43. Lat. 1. 52. 

Page 406. In Labidesthes, the premaxillaries, though broadened be- 
hind, are much narrower than in Menidia, and but little broader than in 
Atherina. 

Page 406. The date of the name Menidia is apparently 1836. 

Page 407. Instead of Menidia bosci read: 

640. M. vagrams subsp. lacimiata Swain, sp. nov. 

Coast of North Carolina. The syhonymy given in the text (page 
407) belongs to No. 644, 

Page 407. In Menidia vagrans the scales are all very firm, with rough 
edges. A. 1,15 toI,18. Silvery band broad; back with lines of dots 
following the rows of scales; pectoral and caudal yellowish in life. Soft 
dorsal and anal scaly. Florida to Texas. 

‘Page 408. After Menidia notata add : 

G42 (>). WE. audems Hay, sp. nov. 

Color and form of M. notata; edges of scales somewhat dotted; a 
dusky streak at base of anal. Head rather broad and flat above. Mouth 
' small. Eye 3 in head, equal to snout and to interorbital space. Vent 
a longitudinal slit, its length two-thirds diameter of eye. First dor- 
sal spine inserted immediately above anterior part of anal slit, slightly 
nearer base of caudal than snout. Pectorals extending to beyond bases 
of ventrals, their length four-fifths head. Ventralsreaching vent. In- 
terspace between dorsals twice diameter of eye. Top of head covered 
with large scales. Lateral silvery band on fifth row of scales and edges 
of fourth and sixth rows; the extreme parts of fifth row not included 
in it. Scales with entire edges, which are nearly straight, so that 
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each scale is angulated behind. Soft dorsal naked. Head 44; depth 6. 


D. IV or V-I,8 or 9; A. 1,17 or 18; seales 45-10. LL. 3 inches. Missis- 
sippi River; the types from Memphis and Vicksburg. (Hay MSS.) 


Page 408. Under M. beryllina read ‘ two half-row of seales,¥ instead 
of “24.” 

Page 408. Instead of Menidia brasiliensis read : 

644. M. bosei (Cuv. & Val.) Swain. 

Distinguished from J. notata by the deeper body and stronger teeth. 
The soft dorsal and anal, as in other smooth-scaled species, are free from 
seales. D. IV-I, 8; A. usually I, 24. South Carolina to Florida. 

(Atherina menidia L. Syst. Nat.: A. bosci C. & V. X, 465; not A. brasiliensis Q. & G.) 


Page 415. The genus and species “ Argyrotenia vittata” should be 
erased from the system. We have little doubt that they are based on 
a specimen of Ammodytes americanus. Our alleged species of Ammo- 
dytide are perhaps all forms of Ammodytes tobianus L. A. personatus, 
at least, is not distinguishable from A. americanus. 


Page 417. To the synonymy of Hcheneis remora add: 

(Echeneis squalipeta Daldorf Nat. Selskab. ii, 157, about 1785; and Giinther ii, 157. 
If the subgenus Remora Gill, be adopted as a genus, which may be desirable, this spe- 
cies should stand as Remora squalipeta (Dald.) J. & G.) 


Page 418. Elacate canada is known in Floridaas “Sergeant-fish,” from 
Do 3 
its lateral stripes; also, as ‘‘Snooks” and “Ling.” 


Page 420. Instead of Tetrapturus albidus read: 

663. T. indicus C.& V. 
Tropical seas, northward to the Grand Banks, on our Atlantic coast. 
Instead of the synonymy in the text, substitute the following :* 


(C. & V. Hist. Nat. Poiss. viii, 1831, 286: Tetrapturus herschelii Gray, Ann. Nat. Hist. 
i, 313, 1838: Tetrapturus herschelii Liitken, Spolia Atlantica, 1880, 441: Histiophorus her- 
schelit Giinther, ii, 513: Tetrapturus albidus Poey, Mém. Cuba, ii, 237, 1858: ? Tetraptu- 
rus amplus Poey, Mém. Cuba, ii, 243: Histiophorus brevirostris Gthr. and Playfair, Fish. 
Zanzibar, 1866, 53: Telrapturus georgii Lowe, Proc. Zobl. Soe. Lond. viii, 36, 1840: Te- 
trapturus lessonii Canestrini, Arch. Zo6]. i, 259, 1861; Goode, Proc. U. S. Nat. Mus. 
1881, 418 (detailed review of family): not Tetrapturus belone Raf.=T. imperator (Bloch 
& Schneider) Goode, a distinct species, known only from the Mediterranean. ) 





“This synonymy is given in accordance with the views of Dr. Liitken, who recog- 
nizes but five species of Xiphiide. This view is probably correct but, as has been per- 
tinently observed by Professor Goode, the identity of the American species called 
Tetrapturus albidus and Histiophorus americanus, with their Old World representatives, 
is yet unproven, and in many respects it is desirable to retain the American names until 
this identity is shown. ‘‘To unite species from widely distant localities, without ever 
having seen them, is very disastrous to a proper understanding of the problems of 
geographical distribution.” (Goode, Proc. U. S. Nat. Mus. 1881, 427.) 
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Page 422. After Trichiurus lepturus* add: 
212 (b)._BENTHODESMUS Goode & Bean. 


(Goode & Bean, Proc. U.S. Nat. Mus. 1881, 379: type Lepidopus elongatus Clarke. ) 

Body naked, much compressed, band-like, tapering gradually back- 
ward from the vent; caudal peduncle very slender, the caudal fin small, 
but well developed; vent much nearer snout than tip of tail. Lateral 
line simple, nearly straight, in a deep, wide furrow. Head compressed ; 
the snout gibbous near its tip; top of head very flat, concave between 
the eyes, without occipital crest; lower jaw with a stout cutaneous ap- 
pendage. Three very long, simple, compressed teeth on each premaxil- 
lary in front; outside of these a few minute teeth, and behind them a 
row of large sharp teeth; lower jaw with a single row of rather large, 
pointed teeth, those in middle of the jaw largest. Palatine teeth 
minute. Nostrils horizontal. Dorsal fin nearly uniform, the spines and 
soft rays similar; anal extremely low, preceded by a scale-like append- 
age. Caudal forked. Ventrals each reduced to a minute, scale-like 
spine, inserted below pectorals. Gill-rakers short, spiny, in one series 
on first and second arch; obsolete on third and fourth. Deep water. 
(fevGds, deep; decpudc, band.) 


666 ()). B. elomgatus (Clarke) G. & B. : 

Silvery, with dark traces on head and tail. Length of caudal pedun- 
cle half greatest depth of body, its least depth one-third interorbital 
width, which is 4in head. Snout 24 in head; maxillary not reaching 
front of eye, as long as postorbital part of head. Gill-rakers 13 on first 
arch. Dorsal fin inserted above middle of opercle; pectoral as long 
as maxillary. Head 74; depth 30. D. 154; A. 100; P. 12; V. I, 1. 
(Goode & Bean.) Deep seas; known originally from Hokitika, New Zea- 
land; a specimen lately taken from the stomach of a halibut on the 
Grand Banks of Newfoundland. 

(Lepidopus elongatus F. E. Clarke, Trans. New Zealand Inst. xi, 294, 1878, pl. xiv; 
Goode & Bean, Proc. U. S. Nat. Mus. 1881, 379.) 

Page 424. After Scomber pneumatophorus read: 

667 (b). S. colias Gmelin.—“ Spanish Mackerel” of Europe. 

Our Atlantic and Pacific representatives (grex Mitch.; diego Ayres) 
of S. pneumatophorus seem to be identical, but both differ in some 
respects from the European ‘Spanish Mackerel.” 8S. colias Gmel. 
has the head longer, 35 to 3} in length (instead of 4); its spinous 


* This species is known as ‘‘ Sabre-fish” and ‘‘ Silver Hel,” on the coast of Texas. 
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dorsal is lower, the longest spines not more than half of head; the color 
is distinctly different. In S. pnewmatophorus the dark bands on the 
back are broader than the jnterspaces, as broad as pupil; these are 
usually confluent below with a narrow dark lateral streak, which runs 
about on the level of the upper edge of the pectoral; below this streak 
the sides and belly are immaculate. In 8S. colias (specimens from 
Charleston, S. C., and from Genoa) the dark dorsal bands are much 
narrower, not so broad as the interspaces and more wavy; the lateral 
streak is obsolete or represented by a line of dots, and the sides below 
are marked by numerous irregular, wavy vertical streaks, spots, and 
reticulations, of a dull pearly-gray color, which are usually broader than 
the interspaces; longest D. spine more than $ head. The fin rays are 
the same in the two species. 

(Scomber colias Gmelin, Syst. Nat. i, 1829, 1788; C. & V. viii, 309; Gthr. ii, 361: 
Scomber dekayi Storer, Fish. Mass, 52.) 

Page 424. In the description of Scomber scombrus read ‘depth 5,” 
not 53. ; 


Page 425. For Auais rochei read: 
669. A. thazard (Lac.) J. & G. 
And add to its synonymy : 
(Scomber thazard Lac. Hist. Nat. Poiss. iii, 9, 1802: Auxis taso C. & V. viii, 146.) 


Page 427, last line, omit the words “ P. 10.” 


Page 430, second line, omit the word Baird. 


Page 432. The following diagnoses of the species of Trachurus may be 
substituted for those given in the text: 


680. T. picturatus (Bowdich) J. & G.—Horse Mackerel. 


Body elongate, little compressed, the depth 5 in length; scutes 50 + 
46 to 48, the anterior scutes one-third lower than the posterior, their 
height 24 in diameter of eye; curve of lateral line scarcely shorter than 
straight part; maxillary scarcely reaching beyond front of eye, 2% in 
head; lining of opercle scarcely blackish. Coast of Southern California 
to Chili; Mediterranean. | 


(Seriola picturata Bowdich, Excursion Madeira, 1825, 123: Trachurus cuvieri Lowe, 
Trans. Zool. Soc. Lond. ii, 183, 1837: Caranx trachurus 2°™¢ subdiv. C. & V. iii, 18: 
Garanx amia Risso, Ichth. Nice, 1810, 74 (not Scomber amia L.): Caranx symmetricus 
Ayres, Proc. Cal. Ac. Nat. Sci. i, 62, 1855: Trachurus fallax Capello, Cat. Peix. Portu- 
gal, 1867: Trachurus rissoi Giglioli, Cat. Anfibi. Pesci. Ital. 1880, 27.) 
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681. TV. saurus Rat.* 


Body comparatively deep and compressed, the depth 4; scutes 34 to | 
36+36 to 38, the anterior scutes scarcely lower than the posterior, their 


height three-quarters diameter of eye; length of curve of lateral line 14 
to 12 in straight part; maxillary reaching past front of pupil, 24 to 24 in 
head; lining of opercle dusky. Coasts of Europe; occasional on our 
South Atlantic and Gulf coasts. 

(Scomber trachurus L. Syst. Nat. Cuv. & Val. ix, 11: Trachurus trachurus Day, Fish. 
Gt. Brit. 1880, 124: ?? Caranxomorus plumierianus Lac. Hist. Nat. Poiss. iii, 84, pl. 11: 
Trachurus saurus Raf. Caratteri, ete. 1810, 20.) 

Page 435. Caranex pisquetus is known on the Gulf coast as “‘ Hard-tail” 
or “Jurel”; Decapterus punctatus as “Ci@ar-fish”. The lateral scutes in 
Caranx cibi are about 28 in number, as in C. beani, which is possibly 
the young of the same species. 

Page 456. Instead of Caranx falcatus read: 

689. C. amblyrhymchus C. & V. 

Add to its synonymy : 

(Caranz amblyrhynchus C. & V. ix, 100, pl. 248.) 

Page 437. Caranx fallax can hardly be said to have “canine teeth,” 
the teeth being smaller than in C. hippus. 


Page 443. Trachynotus goreensis, the “ Permit” of the Florida coast, 
is probably distinct from 7. ovatus, differing in the much more elongate 
form. It reaches a large size. Trachynotus glaucus, the ‘ Gatt-top-sail 
Pompano,” rarely grows beyond a foot in length. In the description of 
the latter the words “ Lower California” should be erased. 


Page 444, Instead of Seriola lalandi read : 
7Ol. 8. dorsalis (Gill) J. & G. 

The identity of the Californian ‘ Yellow-tail,” with the Seriola lalandt 
of the Atlantic is questionable. For the synonymy of the species sub- 
stitute: 

( Halatractus dorsalis Gill, Proce. Ac. Nat. Sci. Phila. 1863, 84.) 

A species apparently the true lalandi, however, occurs on the coast 
of Florida and may be added as— 

ZOH (b). S. Umdamdi C.& VY. 
It agrees in general with the description of No. 701, but the mouth 





*The description of 7. saurus given in the text was taken from specimens from 
Venice, belonging to a third species or variety (declivis Jenyns) not yet found in 
America north of Cape San Lucas. Its scutes are usually 38 to 40+38 to 42. In 
form and other characters it is intermediate between saurus and picturatus, 
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is larger, the maxillary 22 in head, instead of 23; and the dorsal rays 
are V-I, 32 or 33. Florida to Brazil; reaching a large size. 
(C. & V. ix, 208; Giinther, ii, 463: Seriola gigas Poey, Mem. Cuba, ii, 230.) 


Page 445. After Seriola rivoliana add: 

702 (b). S. faleata C. & V.—‘“ Rock Salmon” (Pensacola). 

Grayish, paler below; fins blackish; pectoral pale; a very faint 
olivaceous band from the eye to the nape (corresponding to the black 
band in S. rivoliana, but scarcely visible). Body deep, compressed ; 
head compressed, not conical, a little longer than deep; snout 23 in 
head; maxillary reaching front of pupil, 32 in head; occiput somewhat 
carinate; caudal keel little developed. Dorsal falcate, its anterior lobe 
12 in head, 24 in base of fin. Head 3$; depth 32. D. VIII-I, 29; A. 
IIJ-I, 21. Gulf of Mexico, north to Pensacola. 


(Cuv. & Val. ix, 210; Giinther, ii, 464: Seriola bonariensis Goode & Bean, Proc. U. 8S. 
Nat. Mus. ii, 1879, 129, not of C. & V.? It is thought by Dr. Liitken that this species 
is identical with S. rivoliana, but this identity is not yet proven. 8S. rivoliana=bona- 
riensis = bosci seems to be slenderer, with a distinct black temporal band.) 


Page 445. Instead of Seriola stearnsi read : 
703. 8. carolimemsis Holbr. 
This species differs from Seriola dorsalis notably in the larger mouth 
(maxillary reaching middle of eye, 24 in head, in S. carolinensis ; barely 
‘reaching front of pupil, 22 in head, in S. dorsalis). 8. carolinensis, S. 
lalandi, and WS. dorsalis have the occipital region broadly rounded in 
the adult, while in S. zonata it is sharply compressed or carinated at’ 
all ages. In S. zonata, the body is much deeper, the head more obtuse, 
and the dark bands in the young fish much blacker. 


(Seriola carolinensis and S. zonata Holbrook Ichth. 8. Car. 1860, 72; Seriola stearnsi 
Goode & Bean.) 


Page 446. According to Dr. Liitken (Spolia Atlantica, 1880, 603) Hla- 
gatis pinnulatus Poey (the “ Runner”) is identical with Hlagatis bipinnu- 
latus (Q. & G.) Benn., a species known from the East Indies and the 
Mediterranean. References for the latter are: ; 

(Seriola bipinnulata Quoy & Gaimard, Voy. Uran. Zo6l. i, 363: Elagatis bipinnulatus 
Benn. Whaling Voyage, ii, 283: Seriolichthys bipinnulatus Bleeker, Nat. Tyds. Nederl. 
Ind. vi, 196: Seriolichthys bipinnulatus Giinther, ii, 468; the generic name Llagatis be- 
ing rejected by Dr. Giinther on account of the prior Llacate.) 


Page 447. In the typical species of Scombroides the maxillary has a 
small supplemental bone, of which no trace exists in the American spe- 
cies or ‘ Oligoplites.” The latter group probably merits recognition as 

Bull. Nat. Mus. No. 16——58 
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a distinct genus. In very young specimens of O. occidentalis the upper 
jaw is protractile as usual in Carangide. 


Page 448. Instead of Pomatomus saltator read: 
708. P. saltatrix (L.) Gill. 
“ Saltatrix,” as used by Linnzeus, was an old proper name. 


Page 451. Instead of Stromateus alepidotus read : 
710. 8S. paru L. 


In the description (p. 451) read pectoral much longer than head, and 
add to the synonymy : 


(Stromateus paruw L. Syst. Nat. ed. ii, 248; based on a figure and description in 
Sloane’s ‘‘ Jamaica”): Seserinus xanthurus Quoy & Gaim. Voy. Freye. Zool. 384: 
Rhombus xanthurus C. & V. ix, 405; not Stromateus paru Bloch.) 

Page 452. The genus “ Mupus” Cocco (Su aleuni nuovi Pesci del Mar 
di Messina, in Giorn. Scienz. Lett. Arti per la Sicilia, xxvi, No. 77) is, 
according to Dr. Giglioli (in lit.), probably identical with Lirus ; Mupus 
imperialis Cocco being thought to be the same as Lirus ovalis. As there 
is some uncertainty, it is probably best, however, not to adopt the name 
Mupus. 


Page 454. Instead of Coryphena punctulata read: 
7i5. C. equisetis L.—Small Dolphin. 

Bluish above, paler below, and yellowish; sides immaculate, or 

_ sprinkled with small, irregular blue spots; larger spots along base of 
dorsal; dorsal dark blue, usually marked with wavy lines or rows of 
spots; anal without spots. Profile of snout not becoming vertical with 
age; ventrals moderate, inserted somewhat behind the pectorals. D. 
51 to 56; A. 24 to 26. Length 23 feet. Pelagic; not rare on our South 
Atlantic and Gulf coast. 

(L. Syst. Nat.; Giinther, ii, 407; Liitken, Spolia Atlantica, 1880, 483: Lampugus 
punctulatus C. & V. ix, 327, Coryphena punctulata Giinther, ii, 408 : Coryphana immacy- 
lata Poey, Mem. Cuba, ii, 245; Lowe, Fishes Madeira, 67.) 

Page 455. Instead of Coryphena sueuri read: 

716. C. hippurus L.—Great Dolphin. 

Colors brilliant in life, changing suddenly at death ; brownish-olive 
above, white or golden below, with bright blue spots, the largest on the 
back and head, forming bands on the snout; dorsal purplish-blue, with 
paler oblique lines; other fins tinged with blue; caudal yellow; in spirits, 
pale with blackish spots on the lower parts. Maxillary reaching middle 
of eye; profile of snout becoming nearly vertical with age; front of anal 


2 


ae 
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under middle of body. ‘Male with the front elevated, forming a crest, 
which projects a little beyond the upper jaw; female with blue spots 
along each side of the tail, regularly arranged.” (Poey.) Head 5; depth 
5. D. 58-64; A. 26-30. Length 6 feet. In all warm seas; common in 
the Gulf of Mexico. 

(L. Syst. Nat.; Giinther, ii, 405; Poey, Syn. Pise. Cub. 356: Coryphana guttata 


Poey, Mem. Cuba, ii, 245; Liitken, 1. c. 483: Coryphana sueuri C. & VY. ix, 302.) 


Page 455. After Pteraclis carolinus add: 


236 (b)._BRAMA Bloch & Schneider. 


(Bloch & Schneider, Systema Ichthyol. 1801, 99: type Sparus raji Bloch.) 

Body compressed, more or less elevated, covered with rather small 
scales. Mouth very oblique, the lower jaw projecting; both jaws with 
an outer series of strong teeth; teeth on vomer and palatines decidu- 
ous. Dorsal and anal fins elongate, the former with 3 or 4, the latter 
with 2 or 3spines; caudal deeply forked; ventrals thoracic, I, 5. Oper- 
cles.entire; branchiostegals 7. N o air bladder. Pelagic. (Latin brama, 
bream; the species having been called “ Brama marina” by Ray.) 


W197 (b). B. raji (Bloch) Schn. 

Coloration uniform. Eye at the middle of the head; pectorals reach- 
ing middle of anal. Greatest depth below middle of body, 3 in total 
length. D. II-31; A. 11-27; scales 15-90-23. Pyloric ceca 5. Ver- 
tebre 16+4 23. Atlantic coasts of Europe and Africa, straying to 
Grand Banks of Newfoundland (Bean), coast of Washington Territory 
(Bean), and Chili. 

(Sparus raji Bloch, Ichth. taf. 273; Giinther, ii, 408.) 


Page 459. For Holocentrus read Holocentrum. The former is the orig- 
inal orthography, but it is not worth while to try to restore it. 


; Page 461. Under Hlassomatida, the statements “no teeth on vomer” 


and “pseudobranchie none” are not quite correct. A specimen of Hlas- 
soma zonatum from Tombigbee River, 15 inches long, thus much larger 
than the original types, shows the following characters: | 

A few weak teeth on vomer; front teeth of both jaws canine-like, 
directed forward; pseudobranchie somewhat glandular, covered by 
skin. Scales cycloid; no lateral line. Dorsal apparently emarginate. 
D. V,9; A. III, 5; Lat. 1.38. Head speckled with black; fins with 
dark spots. 
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Page 468. Under Chenobryttus gulosus read: “Head 24; depth 22.” 


Page 482. Under Lepomis holbrooki read: “Head 3”; and under Le- 
pomis notatus read: “* D. X, 12.” 


Page 485. Instead of Micropterus dolomieu, read M. dolomiet. This 
personal name should have the genitive form. 


Page 523. Under Perca, tenth line from bottom, add: “ Lower limb of 
preopercle with strong antrorse teeth.” 


Page 525, tenth line, under Stizostedium, add: ‘Lower limb of pre- 
opercle with a few antrorse teeth.” 


Page 552. After Polyprion oxygenius add: 


273 (b)._BRACHYRHINUS Gill. 


(Gill, Proc. Acad. Nat. Sci. Phila. 1862, 236: type Serranus creolus C. & V.) 

Body oblong-ovate, compressed; head short, the profile convex, the 
snout short and blunt; jaws and all the bones of the head covered with 
imbricated scales. Scales of body very small. Mouth rather ‘small, 
oblique, the lower jaw projecting. No supplemental maxillary. Teeth 
as in Serranus, but the lateral teeth small, not canine-like. Preopercle 
evenly serrate. Dorsal spines 9, none of them produced in filaments; 
fins all low ; caudal fin forked. Warm seas. 


$35 (>). B. furcifer (C. & V.) Poey. 

Red or reddish, with three small violet spots on the side of the back 
and one on the tail; sides with oblique streaks; dorsal fin with a longi- 
tudinal blackish streak. Snout short, scarcely longer than the large 
eye; maxillary reaching to below middle of eye; preopercle finely and 
evenly serrate. Gill rakers slender. Dorsal spines low, nearly uni- 
form, but longer than the soft rays; second anal spine rather longer 
than third; pectoral long and pointed, longer than head; caudal deeply 
forked. Head 33; depth 24. D. IX, 19; A. ITI, 9; scales 10-83-85. 
Tropical America, generally abundant both in the Atlantic and Pacific ; 
recorded by Dekay from near New York. This record is doubtful, al- 
though the occurrence of the species within our limits is very probable. 


(Serranus furcifer and creolus Cuv. & Val., ii, 264, 265, 1828: Brachyrhinus creolus Gill, 
Proc. Acad. Nat. Sci. Phila. 1862, 249: Brachyrhinus creolus Poey, Ann. Lye. Nat. Hist. 
N. Y. 1871, 46: Corvina oxyptera Dekay, N. Y. Fauna Fish. 1842, 77: Anthias furcifer 
Gthr. i, 91: Serranus creolus and colonus Gthr. i, 100, 101.) 


Page 533. After Serranus atrarius add: 
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836 (0). S. migrescens (Bloch & Schn.) Goode & Bean. 

Accordin g to Dr. Holbrook the northern representative (nigrescens) of 
Serranus atrarius has the air-bladder simple, and the pectoral as long as 
the ventral; while in the southern form (atrarius) the air-bladder is sac- 
culated, and the pectoral longer than the ventral. These observations 
are confirmed by Dr. Bean, who has also noticed other points of differ- 
ence. The northern form (Cape Hatteras northward) may then stand 
as S. nigrescens. 

(Coryphena nigrescens Bloch & Schneider, 1801, 297: Centropristis nigricans C. & Y. 
iii, 37, and of various authors. ) iG 

Page 534. In Serranus trifurcus the filamentous tips to the dorsal 
spines are often but little developed. A species, apparently the same, 
occurs in the Gulf of Mexico. Head 22; depth 32. D. X, 12; A. III, 
7; scales 6-48-13. The section called “ Haliperca” should be Prionodes* 
Jenyns. 


Page 535. To the account of Serranus subligarius add: 

A large blotch of eream-color with sharply defined edges in front of 
vent, extending upwards as an irregular cross-band to near middle of 
sides; an interrupted black ring around tail at base of caudal; a large 
black blotch on front of soft dorsal; lower parts of head with a very 
conspicuous network of bluish streaks; pectorals, anal, and caudal, 
Sharply barred with black; ventrals tipped with black. Body deep, 
compressed; the head very slender, acuminate, the anterior profile 
straight or somewhat concave; depth at middle of eye little more than 
half-length of head; lower jaw little projecting; maxillary reaching 
posterior margin of pupil, 2} in head; canines small, those on sides of 
lower jaw largest; edge of preopercle sharply and subequally serrate ; 
gill-rakers short. Dorsal little emarginate, the fourth spine 3 in head; 
caudal subtruneate; second anal spine longer than third, 24 in head; 
jaws, and dorsal and anal fins scaleless. Head 25; depth 3; D. X, 13; 
A. III, 7; scales 6-42-17, 


Pages 536, 537, ete. All the species of Serranus have normally 10 
spines in the dorsal.- 


Page 536. Instead of subgenus Plectropoma substitute: 
274 (b)._ HY POPLECTRUS Gill. 


(Gill, Proe. Ac. Nat. Sci. Phila. 1862, 236: type Plectropoma puella, C. & V.) 
This genus differs from Serranus chiefly in the presence of antrorse 








* Prionodes Jenyns, Zod). Beagle. Fish. 1842, 46: type Prionodes fasciatus Jenyns. 
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spines on the lower margin of the preopercle. The species are of small 
size; the body short and compressed. (5zw, below; x2 jztpov, spur.) 


Page 537. Instead of Serranus chlorurus read: 
$43. H. migricams (Poey) Gill. 

The species found on the Florida coast has the body and fins all alike 
blackish, with violet shades, and is doubtless distinct from HH. chlorurus, 
in which the pectorals and caudal are yellow. Florida to Cuba. 


Page 538. Instead of Trisotropis brunneus read: 
844. IT. stomias Goode & Bean MSS. 

The color in this species, the “ Black Grouper” of the Florida coast, 
is dark gray, freckled with paler, but without distinct spots; fins-all 
edged or tipped with black; no yellow nor violet shades anywhere. 
Caudal lunate. Mouth very large; the maxillary longer than pectoral. 
The identification of this species with 7. brunneus Poey is very doubtful. 

(Goode & Bean, Proc. U. 8. Nat. Mus. 1882.) 


Page 539. After Trisotropis microlepis add: 
846 (>). T. petrosus Poey. 

Light brownish violet, covered with close-set round reddish brown 
spots about as large as the pupil, besides large quadrate dark areas on 
the trunk; no red anywhere. Fins dark brown, except the pectorals, 
which are black, with a broad border of bright orange, at least in the 
adult. Maxillary extending beyond orbit. Preopercle rounded, finely 
serrate. Caudal lunate, the lower angle rounded. Head 33 (in total); 
depth 4. D. XI, 16} A. III, 11; cceca 15 to 20. Cuba to Key West. 
(Poey.) 

(Serranus petrosus Poey, Memorias, ii, 136: Trisotropis petrosus Poey, Ann. Lyc. Nat. 
Hist. N. Y. ix, 301, 1870.) 

Page 540. “ Epinephelus capreolus” should apparently stand as— 
S47. E. atlamticus (Lac.) J. & G. 

The earlier names, Holocentrus punctatus Bloch (Ichth. taf. 241) and 
Perca maculata Bloch are both preoccupied in this genus. 


Page 541. After Epinephelus nigritus add : 
$50 (b). E. striatus (Bloch) Gill.— Hamlet; Nassaw Grouper. 

Chestnut-brown, varying to light slate-color; lips and throat vermil- 
lion; a black stripe sometimes present, extending from snout to a point 
between eyes, then dividing, one branch extending to origin of dorsal, 
the other to opercle ; a large quadrate black blotch on tail behind dorsal ; 
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young with transverse dark bars; ventrals dusky. Body rather deep, 
somewhat compressed. Mouth large, the maxillary extending beyond 
eye, 2 in head; canines rather strong. Preopercle nearly evenly serrate. 
Caudal rounded*; second anal spine rather strong, slightly longer than 
third ; dorsal spines rather high. Jaws and fins with fine scales. Head 
2$; depth 24. D. XJ,17; A. III, 8; Lat. 1. about 85. West Indies; 
north to Key West (Poey; Stearns); very abundant; reaches the length 
of 4 or 5 feet. 

(Anthias striatus Bloch, Ichth. ix, 109, 1797: Serranus striatus Giinther, i, 110: Goode, 
Bull. U. S. Nat. Mus. v, 57: Poey, Rep. Fis. Nat. Cuba, ii, 285.) 

Page 541. The group called Bodianus is probably entitled to generic 
rank. Its species should stand as follows: 


852. B. punctatus (L.) J. & G. 


$52 (b). B. teemiops (C. & V.) J. &G. 

Red or dark brown, the head, body, and fins covered with small 
round blue, black-edged spots; one or two dark-blue streaks from eye 
to snout; fins all more or less edged with deep blue. Maxillary reach- 
ing posterior margin of eye; canine teeth rather strong, the upper 
largest. Caudal rounded behind; no notch between dorsal spines and 
soft rays. Second and third anal spines about equal. Head 25; depth 
24. D.1X,15; A. III, 9; Lat.1.100. Tropical Atlantic; Florida Keys 
to Senegambia. (Steindachner.) 

(Serranus teniops C. & V. ii, 370: Serranus teniops Giinther, i, 121: Serranus teniops 
Steindachner, Beitriige Kenntn. Fische Afrika’s, 1881, 4.) 
$52 (c). E. guttatus (Gmelin) Goode.—Cabrilla. 

Olivaceous; body and head everywhere covered with small bronze 
spots, much smaller than the pupil, the spots mostly with darker 
centers; besides these are larger obscure pale spots, around which the 
ground color forms reticulations; whitish marblings on sides of back; 
base of pectoral reticulate; vertical fins obscurely spotted; the soft 
dorsal and caudal broadly margined with black; pectorals pale; ven- 
trals dusky at tip. Body comparatively elongate. Mouth large, the 
maxillary extending past the eye, its length 24 in head. Eye shorter 
than snout, 54 in head. Depressible teeth in front of jaws long. Fins 
of moderate height; caudal truncate; anal spines moderate, the second 
about as long as third, 5in head; pectoral 12 inhead, Head 24; depth 


*The caudal is lunate in 2. morio and in the species of Trisotropis. In our other 
species of Ypinephelus it is rounded or truncate. 
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3. D. XI, 15; A. ILI, 8; Lat. 1. about 100. West Indies, north to 
Florida Keys. 


(Perca guttata Gmel. Linn. Syst. Nat. i, 1788, 1315: Goode, Bull. v, U. &. Nat. Mus. 
1876, 58; Bodianus apua Bloch, taf. 229: Serranus apua Giinther, i, 140: Holocentrus 
punctatus Bloch, taf. 241: Lutjanus lunulatus Bloch & Schneider, 1801, 329: Serranus catus, 
lunulatus, arara, and pixanga C. & V. ii, 362, 379, 377, 383: Epinephelus lunulatus Poey, 
Syn. Pisce. Cubens. 1868, 287: Serranus apua Steindacher, Ichth. Notiz. vi, 43, 1867.) 

Page 541. Promicrops should be reunited with Epinephelus. Our 
species may stand as: 

853. E. guasa (Poey) J. & G. 

It is however probable, as suggested by Dr. Gill, that the Epine- 
phelus guasa is simply the very old form of LE. nigritus, also known as 
* Guasa” or “ Warsaw” by the Florida fishermen. 


Page 542. Dules auriga should be omitted, as it has probably never 
been taken on our coast. 


Page 543. Instead of Rhypticus decoratus read: 
$56. R. migripimmis Gill. 
And add to the synonymy : 


(Rhypticus nigripinnis Gill, Proc. Acad. Nat. Sci. Phila. 1861, 53: ? Promicropterus 
decoratus Cope, Proc. Acad. Nat. Sci. Phila. 1870, 119.) 


This species inhabits the Pacific coast of Mexico and Central America, 
and we doubt its occurrence on our Atlantic coast. The specimens ob- 
tained by Professor Cope at Newport may belong to some different 
species.* 

Page 546. Instead of Xenichthys Gill read: 

288.—_KENEISTEUS Jordan & Gilbert (gen. nov.). 

In the typical species of Xenichthys Gill, the soft dorsal is much longer 
than the spinous dorsal, and composed of 18 rays; the anal is also sim- 
ilarly elongate, of 16 to 18 rays. In_X. californiensis, tho soft dorsal is 
shorter than the spinous dorsal, and composed of 11 or 12 rays; the 
anal is also short. The latter species may be taken as the type of a 
distinct genus, which may be called Xenistius. (S<vos, peculiar; foreoy, 
sail, for dorsal fin.) 





* Professor Cope describes the specimen from Newport as follows: ‘‘D. II, 26; A. 16; 
scales 11-98-46, counted from base of second dorsal spine. Dorsal fins connected by 
membrane as elevated as that of the first dorsal. Head (from premaxilla to end of 
spine) more than 4 times in length, including caudal fin. Pecterals not narrowed. 
Eye 5.33 times in length of head. Otherwise, as in P. maculatus Holbr. Color dark 
brown, covered with round pale spots as large as the orbit, each with a brown cen- 
tral spot. They extend on the dorsal and proximal caudal fins. Second dorsal, anal, 
and caudal fin broadly blackish-edged.” 
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*° 
Page 548. Instead of Lutjanus melanurus read : 


S61. L. chrysurus (Bloch) Vaillant. 
Erase from its synonymy ‘ Perca melanura L. Syst. Nat.” The latter 
is a West Indian species of Diabasis (—Hamulon dorsale Poey). 


Page 548, 549. In all our species of Lutjanus the series of scales above 
the lateral line extend obliquely upward and backward, befhg not 
throughout parallel with it. In L. chrysurus, caxis, stearnsi, and black- 
Jordi, the patch of vomerine teeth is “anchor-shaped.” In many of the 
other species of the genus the patch of vomerine teeth is lunate, and 
in some the series of scales above the lateral line are parallel with the 
lateral line. , 


Page 549. After [Mjanus caxis add: 


$62 (b). L. caballerote (Bloch & Schneider) Poey. 

Brown, tinged with violet; red below; fins wine color; eye red; 
young with a blue stripe or line of points under the eye, but without 
dark bands. Body rather more elongate than in LZ. caxis ; snout prom- 
inent, 3 in head, the profile somewhat concave; mouth rather small; 
maxillary not reaching middle of orbit; jaws subequal; teeth very 
strong; upper jaw with 2 large and 4 small canines; vomerine teeth pro- 
longed backward on the median line; eye 44 in head, 1% in snout; pre- 
opercle notched, but the knob of the interopercle very inconspicuous ; 
caudal emarginate; pectorals 12 in head, scarcely reaching front of 
anal; second anal spine strong, scarcely longer than third; fourth 
dorsal spine longest. Direction of rows of .scales above lateral line 
very oblique; nuchal scales in 3 series. Head 23; depth 3. D. X, 13; 
A. III, 7; scales 9-45-16. West Indies, north to Key West. Reaches 
a weight of 12 pounds. 

(Anthias caballerote Bloch & Schneider, Syst. Ichth. 1801, 310: Mesoprion cynodon 
Giinther, i, 194; Poey, Proc. Acad. Nat. Sci. Phila. 1860, 187; Poey, Synops. Pisce. Cub. 
1868, 293; -Poey, Ann. Lyc. Nat. Hist. N. Y. x, 75, 1871.) 
$62 (c). L. campechianus Poey. 

Deep red, paler on the throat; streaks along the rows of scales bluish 
above, yellowish on the sides; fins colored like the body; dorsal bor- 
dered with orange, and with a narrow blackish edge; caudal bordered 
with blackish; eye red; a blackish blotch near the lateral line below 
soft dorsal, as in numerous West Indian species (and in the young of 
LI. blackfordi). Body rather deep. Eye large, 4 in head; maxillary 
reaching front of eye; preopercle serrate, the concavity slight; inter- 
opercle without knob; canines slender; teeth in lower jaw large in 
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front; tongue with two rough plates; soft dorsal as long as the part of 
the spinous behind fifth spine; caudal little forked. Temporal band of 
scales broad; scales above lateral line forming oblique series not par- 
allel with the back. Vomerine teeth prolonged backward in a long 
band on the median line. D. X, 14; A. III, 8; 65 scales in a series 
above lateral line, 53 below. Gulf of Mexico; brought to the Havana 
markets from the Bay of Campeachy and from Key West. (Poey.) 


(Mesoprion campechanus Poey, Memorias Cuba ii, 149, 1860, and in Synops. Pise. 
Cubens, 294: Mesoprion campechianus Poey, Ann. Lyc. Nat. Hist. N. Y. 1870, 5.) 


Page 549. To the account of Lutjanus stearnsi add: Scales above lat- 
eral line forming oblique series, which are not parallel throughout with 
the lateral line. Teeth on vomer in an anchor-shaped patch, prolonged 
backward on the median line; outer pair of fae: above, very large; 
teeth of lower jaw moderate; teeth on tongue in a single patch; max- 
illary 22 in head, reaching front of pupil; posterior nostril ovate; pec- 
toral 14 in head; second and third anal spines subequal. 


Page 549. After Lutjanus stearnsi add: 


$64 (b). L. symagris (L.) Poey. 

Olivaceous above, silvery on sides and below; flushed with reddish 
above; back and sides with wide, continuous stripes of golden yellow, 
usually wider than a series of scales; a black blotch below soft dorsal; 
sides of head with yellow stripes usually continuous with those on 
sides; two yellow stripes from eye to snout; caudal red; other fins yel- 
lowish; dorsal with two reddish longitudinal bands; ventrals margined 
with white ; these colors fading in alcohol. Body rather deep and com- 
pressed; anterior profile steep and nearly straight; lower jaw project- 
ing; maxillary reaching to below front of eye. Teeth rather small, 
subequal, the canines little developed; teeth on vomer in a “\-shaped 
patch, slightly prolonged backward on the median line. Scales small, 
smoothish; those above lateral line arranged in series not parallel 
with the lateral line. Preopercle with a shallow notch. Dorsal spines 
slender; anal spines graduated; anal fin rather high; caudal moder- 


ately forked. Pectorals long, 14 in head, almost reaching anal. Gill- — 


rakers rather long and strong. Head 22; depth 23. D. X, 125 A. III, 
7; scales 6-50-17. L.12 inches. West Indies; north to Key West, 
Florida. 


(Sparus synagris L. Syst. Nat.: Sparus vermicularis Bloch & Schneider, 1801, 275: 
Mesoprion uninotatus Cuy. & Val. ii, 479: Mesoprion uninotatus Giinther, i, 202: Meso- 
prion uninotatus Poey, Synopsis Pisc. Cubens, 294.) 
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Page 550. Conodon C. & V. should be recognized as a distinct genus. 


Page 550. To the account of Conodon nobilis add: 

Series of scales above lateral line, forming series parallel with the 
lateral line; anterior limb of preopercle with strong spinous teeth di- 
rected forwards. In all our species of Pomadasys the scales above the 
lateral line form series not parallel with the lateral line. 

Page 551. Pomadasys fasciatus is identical with P. fulvomaculatus and 
should be suppressed. Instead of ‘Lat. 1. 75,” in the description of the 
latter species, read * Lat. 1. 57.” 


Page 551. After bb, etc., add: 


c. Body short and deep; the back arched; spines strong; outer teeth enlarged; lips 
thick; soft dorsal and anal with small scales. (Anisotremus Gill.) 


Page 552. In the description of P. virginicus add “scales 10-55-16.” 


Page 552. Pomadasys bilineatus has been lately taken in Florida by 
Dr. J. A. Henshall. Scales 6-35-13; about 45 pores in lat. 1. The 
specimens from California referred to this species probably belong to 
the following: 
$71 (b). P. imterruptus (Gill) J. &G. 

Adult grayish; each scale on upper anterior part of body with a dis- 
tinct blackish spot; fins all more or less dusky. Young (?) (énterruptus) 
with the spots obsolete; sides with two parallel jet-black bands, the 
lower from eye backward nearly but not quite reaching a large black 
blotch at base of caudal. Back arched; pectoral a little shorter than 
head; second anal spine robust, half length of head, longer than fourth 
dorsal spine. Scales very large, especially below spinous dorsal, where 
they are much larger than in P. bilineatus. Head 3; depth 25. D. 
XII, 16; A. III, 9; scales 7-34-12; pores about 45. San Diego (?) to 
Panama. 

(? Genytremus interruptus Gill, Proc. Ac. Nat. Sci. Phila. 1861, 256 (young): Pristipoma 
fiirthi Steind. Ichth. Beitr. v, 4, 1876: Pomadasys fiirthi Jor. & Gilb. Proc. U. S. Nat. 
Mus. 1881, 385.) 

Page 553. After Diabasis formosus add: 
$72 (b). D. elegams (C. & V.) J. & G. 

Brownish; sides of head and body with seven or eight conspicuous 
wavy longitudinal bands of light blue, edged with dusky. Back some- 
what elevated; snout long, compressed; mouth large, the maxillary 
reaching to below eye; eye 14 in snout, 34 in body. Head 34 (in total); 
depth about the same. D. XII, 16; A. II, 9; scales 8-50-16. West 
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Indies; north to Florida. Resembles D. formosus, but readily distin- 
guished by the striped body. 


(Hamulon elegans C. & V. v, 227: Hamulon elegans Giinther, i, 306.) 


Page 553. After Diabasis chrysopterus add: 


873 (b). D. chromis (Brouss.) J. & G. 

Light olive; each scale with a large dark spot; these forming very 
distinct interrupted stripes along the rows of scale; lower fins dusky; 
a dusky blotch at angle of preopercle. Young with 2 or 3 longitudinal 
blackish streaks. Back somewhat elevated; maxillary reaching just 
past front of eye, 22 in head. Series of scales above lateral line very 
oblique (as in all our species of Diabasis), the series from the scapular 
scale reaching 6th dorsal spine; preopercle well serrated. Longest 
dorsal spine 24 in head; second anal spine strong, 24 in head, the fin 
high. Pectoral 14in head. Head 3; depth 23. D. XII, 18; A. 10, 
7; Lat. 1.42. West Indies; north to Florida. 

(Perca chromis Broussonet*’MSS: Hamulon chromis C. & V. 242: Hamulon chromis 
Giinther, i, 310: Haemulon serratum Poey, Memorias, ii, 181.) 
$73 (c). D. albus (C. & V.) J. &G. 

Color pale uniform plumbeous; no black spot behind angle of preo- 
perele. Mouth wide, but the maxillary not reaching front of orbit; eye 
6 in head, 22 in snout; preopercle finely and evenly serrate, its poste- 
rior limb nearly vertical. Dorsal fin scarcely notched, the spines rather 
strong, the fourth longest, 24 in head; second and third anal spines 
nearly equal in length and strength, rather more than half fourth dorsal 
spine. Caudal forked. Head 34 (in total); depth 34. D. XII, 16; A. 
III, 8; scales 7-50-16. West Indies; north to Key West. (Poey.) 


(Hemulon album Cuv. & Val. v, 241: Hamulon album Giinther, i, 311: Haemulon 
album Poey, Synopsis Pisc.,Cubens. 1868, 312.) 


Page 553. To description of Diabasis chrysopterus add: 


Brownish-olive above; a narrow bronze band, darkest in young, from 
snout, through eye, to base of caudal; above this two or three dark 
streaks from eye to above gill-opening; another beginning on top of 
snout on each side, passing above eye, and extending parallel with the 
first-mentioned stripe straight to last ray of dorsal, where it meets its 
fellow of the opposite side; a dark streak from tip of snout along me- 
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dian line to front of anal; very bright specimens show a narrow yellow 
stripe following each series of scales on back and sides; adults often 
plain silvery; alarge rounded black blotch at base of the caudal; fins 
all plain; inside of mouth scarlet. Body rather elongate, somewhat 
compressed; the back little elevated. Snout rather short, 2? in head; 
preorbital moderate, about equaling eye. Maxillary reaching middle 
of pupil, 2 in head. Eye 43 in head. Dorsal spines rather high, the 
longest 1? to 24 in head, longer than the second anal spine; second 
anal spine strong, longer and stronger than third, 22 to 24 in head, 
reaching, when depressed, to base of last ray. Pectorals 14 to 14 in 
head. Head 3; depth 3. D. XIII, 15; A. III, 8; scales 7-52-13. The 
color of the young of D. fremebundus is very similar, but the back in 
the latter species is more arched, the mouth much smaller, and the 
scales below the lateral line much larger. The adult form of D. freme- 
bundus, as yet unkyown, is probably more like D. chromis. To sy- 
nonomy of D. chrysopterus add: 


(Hemulon aurolineatum C. & V. v, 237: Hamulon aurolineatum Gthr. i, 316: Hamautlon 


caudimacula Poey, Syn. Pisce. Cub. 379; not of C. & V.: Hamulon quadrilineatum Hol- 
brook, Ichth. S. C. 1860, 195.) 


$74 (b). D. jemiguamo (Poey) Goode & Bean. 

Pale olive, with faint dusky and yellow longitudinal streaks, espec- 
ially in the young; fins all pale, probably yellow in life. Body com- 
paratively elongate, compressed, the back little elevated, the profile 
regularly curved and not steep. Snout 3 in head; eye 35. Mouth very 
large, the maxillary extending slightly past middle of eye, 14 in head. 
_ Teeth not very large. Preopercle well serrated. Dorsal deeply notched, 
the spines moderate, the longest equal to maxillary; soft dorsal low; 
anal rather high, its edge concave, its second spine about as long as 
third and much stronger, 24 in head; caudal well forked, the upper 
lobe longest. Pectoral 13 in head, reaching past ventrals to vent. 
Seales above lateral line in very oblique series. Head 3; depth 3. D. 
XIII, 15; A. III, 9; scales 7-50-11. L. 7 inches. Cuba, north to 
Garden Key, Florida. 


(Hamulon jeniguano Poey, Memorias Cuba, ii, 183, 1860, and in Syn. Pisce. Cub. 319. 
? Hemulon schranki Agassiz, Spix. Pise. Bras. 131: ? Hamulon schranki Giinther, i, 310.) 


Page 556. Before Sparus insert: 
285 (b).—_CALAMUS Swainson. 
(Swainson, Nat. Hist. Fish. ete. ii, 221, 1839: type Pagellus calamus C. & V.) 
Body broadly ovate, compressed, the back elevated; head deep; 
preorbital very deep; eye placed high, preceded by a bluntish pro- 
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tuberance; posterior nostril slit-like, much larger than the roundish 
anterior nostril; opercles very short and deep; cheeks and opercles 
scaly, rest of head naked; mouth low, horizontal, rather small; both 
jaws with a band of cardiform teeth in front, the anterior series more 
or less enlarged, sometimes canine-like; sides of each jaw with 2 to 4 
series of molars; gill-rakers small. Scales large. Dorsal continuous, 
rather low, its spines slender; a procumbent spine before the dorsal, 
concealed by scales in some of the species; caudal deeply forked; 
anal spines rather small; pectoral rather narrow, usually very long. 
Second interspinal bone of the anal enlarged, pen-shaped, the end of the 
air-bladder being received into its concave part. “The skull is ex- 
tended downwards to the chevron of the vomer, and entire on each 
side behind the forehead; the parasphenoid has a deep but thin infe- 
rior crest, which is more or less nctched in front of its posterior decur- 
rent processes; the forehead comparatively narrow, ill-defined, de- 
pressed above the preorbital region, horizontally pitted; the occipi- 
tal crest extending far forwards and thickened with vertical osseous 
deposits, the inner as well as the outer lateral crests depressed near 
the orbits.” (Gill, MSS.) Species rather numerous, mostly of small 
size, chiefly of tropical America. (Latin calamus, a pen.) 

$76 (>). C. megacephalus Sw.—Plume-fish; Pez de Pluma. 

Light olive, with bluish reflections, the young with dark cross-bars ; 
front of head and preorbital region with horizontal anastomosing wavy 
lines of steel-blue, the interspaces yellowish; ventrals pale. Body com- 
pressed, the back arched, the anterior profile steep, not very convex; 
depth of preorbital half head; preocular prominence not very sharp; 
eye moderate, 4 in head. Cleft of mouth 33 in head. Anterior teeth 
of each jaw moderately enlarged, 6 to 8 in number; outermost’tooth on 
each side of upper jaw much larger than the others, forming a strong 
canine directed outward and forward. A concealed procumbent spine 
before dorsal; dorsal of moderate height, the soft rays highest; caudal 
deeply forked, the upper lobe the longer; anal spines small, gradu- 
ated; pectoral reaching front of anal, a little longer than head. Head 
33; depth 21. D. XII,12; A. III, 10; scales 6-55-16. West Indies, 
north to Florida. 

(Pagellus calamus C, & V. vi, 206, 1830: Calamus megacephalus Swainson, Nat. Hist. 
.Fish. ii, 222, 1839: Chrysopkrys calamus Giinther, i, 187; Poey, Ann. Lyc. Nat. Hist. 
N. Y. x, 178, 1872: ? Calamus pennatula Guichenot, Révue des Pageis in Mem. Soe. 
Imp. Sci. Nat. Cherbourg, xiv, 112, 1868.) 
$76 (c). C. bajomado (Bloch & Schneider) Poey. 

Bluish gray, with bright reflections; a blue stripe below eye; angle 
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of mouth orange; fins pale; young with 5 or 6 dark olive bars; caudal 
faintly barred. Body deep, the back considerably elevated; muzzie 
prolonged, the profile somewhat arched; eye large, 33 in head. Canine 


oO 


teeth rather long and strong, all similar, usually about 8 in each jaw 
outside of the cardiform band. Caudal deeply forked; anal spines 
graduated; pectoral long, somewhat longer than head, reaching past 
anal spines. Depth of preorbital 24 in head. Head 34; depth 2. D. 
XII, 12; A. III, 10. Tropical America, north to South Carolina and 


Lower California. 

(Sparus bajonado Bloch & Schneider, Syst. Ichth. 1801, 284: Pagellus caninus Poey, 
Mem. Cuba, ii, 468, 1861: Calamus bajonado Poey, Aun. Lyc. Hist. N. Y. x, 176, 1872: 
Sparus brachysomus Lockington Proc. U.S. Nat. Mus. 1880, 283.) 
$76 (d). C. macrops Pocy. 

Pale olivaceous, somewhat silvery; sides with obscure olivaceous 
bands, especially in the young; preorbital not striped; ventrals pale. 
Body broad-ovate, compressed, the back elevated, the anterior profile 
slightly curved, not very steep. Preorbital deeper than long, its depth 
nearly half head. A sharp-edged bony prominence before eye. Eye 
large, 3 in head, about as long as maxillary. Front teeth slender, little 
enlarged, about 12 in the outer series in each jaw; molars rather small, 
in 3 rows above and 2 below. Scales above lateral line, in series par- 
allel with the lateralline. Procumbent spine of dorsal concealed. Fins 
low; caudal moderately forked. Pectoral long, a little longer than 
head, reaching second anal spine, which is little enlarged, little longer 
than third. Head 34; depth 2. D. XII, 12; A. III, 11; scales 
7-53-17. Cuba, north to Garden Key, Florida. 

(Calamus macrops Poey, Ann. Lyc. Nat. Hist. N. Y. x, 181, 1872.) 


876 (¢). C. arctifroms Goode & Bean. 

Light olive, with bright reflections; sides with obscure dark cross- 
bars; head without distinct markings; fins nearly plain, all pale. 
Body oblong-ovate, more elongate than usual in this genus, the ante- 
rior profile being very convex. Mouth rather large; maxillary 24 in 
head, reaching front of orbit. Front teeth in both jaws rather strong, 
all similar, somewhat canine-like, 6 to 8 in each jaw; upper molars in 
2 rows anteriorly and 3 posteriorly; lower in 2 rows; a conspicuous 
pore with a dermal flap on each side of snout. Preorbital very deep, 
its depth 3$ in head. Eye small, 33 in head, placed very high. Dorsal 
spines slender, the longest 32 in head, about equal to longest soft ray. 
Anal spines small, graduated, the third 4 in head. Caudal deeply 


928 CONTRIBUTIONS TO NORTH AMERICAN ICHTHYOLOGY—IV. 


forked, the upper lobe nearly as long as head. Pectorals as long as 
head, reaching slightly past vent. Head 33; depth 23. D. XIII, 12; 
A. III, 11; P. 16; scales 5-46-14. Southern Florida. 

(Goode & Bean, Proc. U. 8. Nat. Mus. 1882.) 


~ 


bb. Anterior teeth little larger than the others, not canine-like. (Grammateus Poey.) 


$76 (f). C. mediums (Poey) J. & G. 

Olivaceous, rather dusky; body and vertical fins with obscure bars 
of dark olive, which mostly disappear with age; preorbital with nar- 
row, horizontal bluish stripes; ventrals pale. Body rather elongate, 
comparatively elliptical; the back less arched than in other species; 
the anterior profile moderately curved. Preorbital deep, 24 in head; 
maxillary 24 in head. Eye small, placed high, 4 in head. Anterior 
teeth small, scarcely enlarged, none of them canine-like; molars mostly 
in three series above, two below. Spines low, slender; soft dorsal low; 
caudal less deeply forked than usual; anal spines graduated; pectoral 
comparatively short, as long as head, reaching a little past vent. Dis- 
tance from base of pectoral to base of dorsal less than head. Head 34; 
depth 22. D. XII, 12; A. III, 9; scales 5-46-11, 16 in a series between 
dorsal and nape. I. 10 inches. * Florida to Cuba. 

(Grammateus medius Poey, Ann. Lye. Nat. Hist. N. Y. 1872, 183.) 

S77. C. milmeri (G. & B.) J. & G. 

This species belongs to the genus Calamus, and is very closely 
allied to C. medius, from which it may be distinguished by the following 
characters: No blue stripes on preorbital; ventrals blackish. Back 
more arched than in medius, the anterior profile less convex; dis- 
tance from axil of pectoral to front of dorsal greater than length of 
head. Eye 4 in head (not 5 as in C. micreps Guichenot a Cuban 
species, with which it agrees in other respects). Scales above lateral 
line smaller. Scales 6-47-13; about 26 in a series befcre dorsal. Head 
3d2; depth 22. 

Page 556. Sparus pagrus L.—Gulf Porgee. 

The coloration of this species as shown in specimens from Pensacola 
is as follows: Light crimson, shaded with golden olive; sides and below 
silvery, flushed with red; many scales of back and sides each with a 
small round spot of deep purplish blue, these forming longitudinal 
streaks below and broken oblique streaks above lateral line; a few blue 
spots on nape and operele; fins largely orange, shaded with pink. We 
find no account of the presence of blue spots in the European variety 
of this species. 
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Page 557. The groups called Stenotomus and Lagodon should be 
recognized as genera distinet from Diplodus, and the prior Argyrops* 
Sw. (Class’n Fish, ete., 1839, 221; type Sparus spinifer Forsk.) should 


s 
probably be used for the former. 


Page 557. The species called in the text Sparus chrysops and Sparus 
aculeatus are identical. The species belongs to the genus Argyrops, 
and should stand as: 

880. A. chrysops (L.) J. & G.—Ssouthern Porgee. 

Differing from the common northern scup, A. versicolor t (Miteh.) J. & 
G. (=S. argyrops Auct. not of Linn.), in the following respects: 

Body more elongate and less elevated anteriorly; molar teeth 
coarser; size larger. Head 33; depth 23. D. XII, 12; A. III, 11; 
scales 7-48-14. L. 18 inches. Cape Cod to Florida. The specimen 
described in the text (25170 U.S. Nat. Mus.) is unusually deep-bodied 


for this species. 


Page 557. After Argyrops versicolor add: 
S88 (b). A. caprimus (Bean) J. & G.—Goatl’s Head Porgee. 


Light olive; silvery below; the young with faint very narrow darker 
bars. Body subovate, the back anteriorly much nore elevated than in 





*The cranial characters of Argyrops are very different from those of Diplodus, as 
is shown by the following account of the skulls of the two genera, kindly furnished 
to us by Professor Gill: 

In Diplodus “the skull is extended downwards to the chevron of the vomer, and is 
notched on each side behind the forehead; the parasphenoid has a varying inferior 
crest, which is entire near its posterior decurrent processes; forehead broad, well de- 
fined, convex transversely above the orbits, abruptly terminated behind by the con- 
vergence of the external lateral crests into the occipital, the occipital crest ending 
abruptly behind the forehead, and thickened with vertical osseous striw; the inner 
as well as outer lateral crests erect and laminar, and converging more or less forwards. 

“In Diplodus proper the forehead is moderately broad and the bones contracted 
forwards, the parasphenoid with a superficial inferior crest, convex forwards, and 
little developed posterior decurrent processes. 

“Tn Archosargus Gill, the forehead is very broad and the bones wide and almost 
even with the prefrontals in front; the parasphenoid with a deep inferior crest, and 
emarginated anteriorly and with enlarged posterior decurrent processes. 

“Tn the genus Stenotomus (Argyrops) the skull is extended forwards to the head of 
the vomer and notched on each side behind the forehead; the parasphenoid has the 
inferior crest low, and little developed posteriorly-decurrent processes; the forehead is 
narrow and ill-defined behind, its surface of compact texture, but with afew foramina 
and two longitudinal grooves on each side; the occipital crest moderate, extending but 
little forward of the supraoccipital bone, and not overhanging backward; the crest 
strengthened by a longitudinal lateral ridge on each side, terminating backwards in 
mamilliform projections, the inner and outer lateral crests not procurrent on the fore- 
head.” 

t Labrus versicolor Mitch., Trans. Lit. and Phil. Soe., 1815, 1, 404. Sparus argyrops 
L, is the young of A. chrysops, with 2d and 3d dorsal spines filamentous. 
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versicolor. Profile steep, with a strong depression above eye; the 
snout rather pointed ; occipital region carinate. Front teeth small, in 
a close-set band, the outer series a little enlarged, compressed and lance- 
olate, much as in versicolor. Molars in two rows in each jaw. Gill- 
rakers very short. A strong procumbent spine before dorsal; first and 
second dorsal spines very short; third dorsal spine more or less fila- 
mentous, reaching past middle of soft dorsal; pectoral a little longer 
than head, reaching soft rays of anal. Sealy part of cheek as deep as 
long (in A. versicolor considerably longer than deep). Second inter- 
spinal of anal quill-shaped as in Calamus. Head 32; depth 2. D. 
XII, 12; A. Ill, 12; scales about 7-48-14. West coast of Florida, in 
rather deep water. Distinguished from A. versicolor by the deeper 
cheek and preorbital, the different form of the body, and the difference 
in the dorsal spines. 
(Stenotomus caprinus Bean, Proc. U. 8. Nat. Mus. 1882.) 


On page 560, after Diplodus caudimacula, add : 


$85 (>). D. caribzeus (Poey) J. & G.—Sargo. 


Steel-brown, with golden-yellow longitudinal stripes, which scarcely 
extend onthe head, 3 above, 5 or 6 below the lateral line; a black spot 
at the shoulder; dorsal yellowish, with a faint dusky median stripe ; 
ventrals orange in the females, yellowish and punctate in the males; 
anal similarly colored. Body deep; snout obtuse; maxillary reaching 
‘beyond posterior nostril; molars in two rows; incisors broad, entire; 
second anal spine much longer and larger than third; pectoral long and 
pointed; caudal forked. Head 4+ (in total); depth 23. D. XIII, 11; 
A. III,10. West Indies, north to Key West (Poey in lt.). 


(Sargus caribeus Poey, Memorias, ii, 1860, 197, and in Synops. Pisce. Cubens. 309.) 


Page 563. After Apogon americanus add: 


889 (>). A. maculatus (Poey) J. & G. 

Uniform bright scarlet; a round black spot below second dorsal and 
another on side of caudal peduncle above median line. Maxillary 2 in 
head, reaching beyond pupil; eye very large, 3 in head; preopercle dis- 
tinetly serrulate ; pectoral 14 in head, a little shorter than caudal. Head 
24; depth24. D. VI-1,7; A.II, 8; scales 23-26-7. L.3inches. West 
Florida to Cuba. 

(Monoprion maculatus Poey, Mem. Cubaii, 123, 186U: Amia maculata Poey, Syn. Pisce. 
Cub. 304, 1868; Jor. & Gilb. Proc. U. S. Nat. Mus. 1882, 279.) 


It is doubtful whether Apogon americanus has ever been really taken 
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on our coast, or indeed what that species may be. The original type, in 
bad condition, has been identified by Vaillant & Bocourt with Apogon 
dovii, a Panama species, and their description, copied in the text on 
page 563, seems to have been drawn from the latter species. 


a. Preopercle entire; scales large. (Apogonichthys Bleeker.) 


$89 (c). A. alutus J. & G. 

Rusty-red, with silvery luster, body and fins very finely speckled with 
dusky; vertical fins somewhat yellow, their tips dusky with dark points. 
Mouth very oblique; maxillary 14 in head, reaching past pupil; preop- 
ercle with both ridges entire; eye moderate, 24 in head; second anal 
spine half length of longest anal ray, 33 in head; ventrals a little longer 
than pectorals, not reaching vent. Head 23; depth 23. D. VI-E, 9; 
A. II, 8; Lat. 1.21. L. 25 inches. West Florida. 


(2? Apogonichthys puncticulatus Poey, Repert. Fis. Nat. Isl. Cuba, ii, 233 (lat. 1. 30); 
Jor. & Gilb. Proc. U. S. Nat. Mus. 1882, 279.) 


Page 564. Mullus barbatus L. 


Specimens of this species have been obtained at Pensacola, Florida, 
and at Wood’s Holl, Massachusetts. The American form (subsp. auratus 
J. & G.) is distinguishable from the typical barbatus in the lower 
fins, less blunt snout, shorter mouth, and the presence of two lateral 
stripes of yellow. From the European variety surmuletus (Mullus sur- 
muletus L.), subsp. auratus is known by the lower fins and by the re- 
placement of the black band on the dorsal fin by a band of yellow. 
Head 32; depth 4. D. VII-I,8; A. 11,6. Palatine teeth coarse and 
granular, forming a large patch. 

(Mullus barbatus auratus Jor. & Gilb. Proc. U. S. Nat. Mus. 1882, 280. ) 


Page 569. Instead of Scicna stellifera read: 
895. 8S. lanceolata (Holbr.) Gthr. 

The identity of our species with S. stellifera (trispinosa) is very 
doubtful. 


Page 570. To the description of Sci@na argyroleuca (punctata) add 
‘lowest tooth of preopercle spinous, directed downward.” 


Page 571. Sciena ocellata is known as ‘Red-fish” on our Gulf coast. 
it reaches a weight of 55 to 40 pounds. Old specimens entirely lose 
the serratures on the preopercle, the edge of the bone becoming mem- 
branaceous and entire as in * Corvina.” 
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Page 572. Instead of ‘ce,” etc., read: 
292 (c) _CORVINA®* Cuvier. 


The species of “ Scieena” which have the preopercle without bony 
serratures may be referred to Corvina. Genus 296 (b), Roncador should 
probably be retained also. 

Page 575. After Corvina acuminata add: 

293 (2)—EQUES Bloch. 

(Bloch Ichthyologia, about 1790: type Eques americanus Bloch.) 

Body oblong, compressed, the back much elevated anteriorly. Mouth 
rather small, the lower jaw included; teeth in villiform bands, the outer 
somewhat enlarged above; preopercle serrate, the teeth flexible; pseu- 
dobranchiz present. Scales moderate, extending on the soft fins. 
First dorsal of about 16 spines, the median spines much elevated ; 
second dorsal extremely long. Anal very small; second anal spine 
small. Pylorie ceca few. Air-bladder simple. Vertebrae 10415. 
(Latin, Equus, a horse; the long dorsal spines being compared to a 
rider.) 

901 ()). E. lamceolatus (Gmel.) Casteln. 

Greyish-yellow, with three broad blackish-brown bands, edged with 
whitish; the first vertical, from the crown, through the eye to the angle 
of the mouth; the second slightly arched, from the nape over the oper- 
cle to the base of the ventral; the third curved, from the top of the 
first dorsal along the middle of the side of the body to the middle of 
the caudal fin. Head small; maxillary 3 in head, reaching pupil. 
Height of first dorsal usually much more than depth of body below 
it. Head 38; depth 33. D. XVI-I, 53; A. IT, 10; Lat. 1. 60. West 
Indies; lately taken at Pensacola by Silas Stearns. 

(Chetodon lanceolatus Gmelin, Syst. Nat. 1788, 1254: Hques balteatus C. & V. v, 165; 
Giinther, ii, 279: Eques americanus Bloch. Ichth. taf. 347, fig. 1.) 

Page 575. The synonym “ Homoprion xanthurus Holbr.” belongs to 


Sciena argyroleuca, not to Liostomus xanthurus. 


Page 575. Genyonemus. Several of the characters given in the text 
are inapplicable to South American species now referred to Genyonemus. 


*Cuvier, Regne Animal, ed.2, ii, 173, 1829: type Sciena nigra Bloch = Sciena wnbra 
L. in part, the species having been confounded by L. with Sciwna umbra (=aquila 
Lac.). The enlargement of the second anal spine, used by Cuvier to distinguish Cor- 
vina from Sciena, hasno taxonomic value. (Corrina, the Italian and Spanish name for 
various Sciznoids, originally from Latin Corvus, crow, in allusion to the dusky color of 
C, nigra.) 
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Some of these have the mouth subinferior, the barbels conspicuous, 
forming a tuft at the chin; the dorsal spines 10 and the caudal double- 
truneate; the gill-rakers short. The diagnosis should be amended 


accordingly. 


Page 570. Instead of Sciana punctata read: 


896. 8. chrysura (Lac.) J. & G. 
(Dipterodon chrysurus Lacépede iii, 64, 1802.) 
There are two species called Perca punctata in the Systema Nature, 


and the second of these should be suppressed. 


Page 577. Instead of the account of Menticirrus littoralis substitute: 
908. M. littoralis (Holbr.) Gill.—Surf Whiting. 

Grayish silvery, nearly plain, without traces of bars; pectorals, ven- 
trals, and anal pale, with a few black dots; caudal tipped with blackish ; 
lining of opercle pale. Body rather elongate, the caudal peduncle very 
slender; snout bluntish, 3 in head, projecting beyond premaxillary for 
about one-sixth its length; maxillary reaching about to front of eye; 
posterior nostril lanceolate; outer teeth little enlarged, very much 
smnaller than in M. alburnus. Gill-rakers small, but developed ; lower 
lobe of caudal longest. Scales on breast very small, irregular. Head 
og; depth 42. D. X-I, 23; A. I, 7; scales, 6-50-11. South Atlantic 
and Gulf coast. JM. undulatus is closely related to this species. 

AM. alburnus is darker in color, usually with traces of dusky bars; 
pectorals blackish ; lining of opercle black. Snout sharp, 32 in head; 
snout much projecting (one-third its length). Outer teeth of upper jaw 
very large; posterior nostril ovate; gill-rakers tubercular, almost obso- 
lete; maxillary about reaching middle of eye. Scales on breast large, 
regularly placed. Head 34; depth 44. D. X-I, 24; A. I, 7; scales 6- 
o4-11, 

Page 578. Menticirrus undulatus has the outer teeth of the upper jaw 
not greatly enlarged and should have been placed rather under a@ instead 
of aa. Umbrina elongata Gthr., from the Pacifie coast of tropical America, 
is a different species. The latter name should be erased from the synon- 
ymy of M. undulatus. 

Page 578. The teeth in Larimus are mostly in single series. The 
genus ‘ Monosira” Poey (Anal. Soc. Esp. Hist.’ Nat., x, 326, 1881), is 
identical with Larwmus. 

Page 579. The genus Atractoscion should be suppressed. Our species 


may Stand as 912, Cynoscion nobile (Ayres) J. & G. 
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Page 581. The presence of one or two anal spines in Cynoscion has 
n0 importance. Probably a rudiment of the first spine will be found 
in all the species. Cynoscion regale and Cynoscion nothum are distin- 
guished from our other species by having the second dorsal and anal 
covered with small scales; these fins being naked in the other species. 
Otolithus drummondi Rich. (Fauna Bor.-Amer. iii, 1836, 70; Giinther, ii, 
307), from New Orleans, is identical with Cynoscion maculatum. This 
species has the caudal unevenly truncate, not “‘lunate”, as stated in the 
text. 

Page 583. After Gerres plumieri add: 

919 (db). G. olisthostoma Goode & Bean.—Irish Pompano. 

Color silvery olivaceous ; scales with faint silvery streaks but no dark 
ones; fins mostly pale or yellowish, the ventrals somewhat dusky. 
Body rhomboid, short and deep, the back elevated, the anterior profile 
straight and very steep; mouth rather large; teeth slender, brush-like. 
Preorbital entire; preopercle and interopercle serrate. Groove on top 
of head, for reception of premaxillaries, broad, rounded behind, with a 
median linear depression, its surface completely covered with small 
deciduous scales, which extend forward to just behind nostrils. Eye 
moderate. Dorsal spines high and strong, the second, nearly or quite 
as long as head. Second analspine very strong, half or more length ot 
head. Caudal lobes long and slender, a little longer than head. Pee- 
toral long, nearly as long as head, reaching front of anal. Head 3; 
depth 2. D. TX, 10; A. ILI, 8; scales 5-37-9. L.12 inches. West In- 


dies, north to Southern Florida. 

(Goode & Bean, Proc. U. S. Nat. Mus. 1882, 423: Gerres rhombeus Poey, Syn. Pisce. 
Cub. 1858, 32: Mojarra rhombea Poey, Anal. Soc. Esp. Hist. Nat. x, 327, 1881, not 
Gerres rhombeus C. & V. vi, 459; a species of similar form, but with two anal spines 
only, and the premaxillary groove entirely naked. The genus Mojarra,in Pocy’s 
arrangement, is distinguished from Gerres by the entire preorbital, and from ‘‘ Diap- 
ferus” by the serrated preopercle. ) 

Page 584. Instead of Gerres argenteus read: 

920. G guia C.& V. 

This species is distinguished from the other American species (ex- 
cept Gerres homonymus) by the presence of a transverse band of scales 
across the anterior part of the groove of the premaxillaries on the top 
of the head; behind these scales the naked part of the groove appears 
as a pit when the jaw is protruded. Third dorsal spine 3 as long as 
head, twice as long as second anal spine. Head 34; depth 23. D. 

-IX, 10; A. ILI, 7; scales 4-45-9. Tip of dorsal dusky. West Indies, 
north to Cape Cod. 
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To the synonymy of this species add: 


CGarres quia C. & V. vi, 464; Giinther, i, 346, and iv, 255: Diapterus qgula Poey, Synopsis 
Pise. Cubens. 323, is a aineront species. The types of Lucinostomus argenteus B. & G. 
{rom New Jersey, are too young to be certainly identified. Numerous specimens col- 
lected by us in North and South Carolina belong to Gerres gula.) 


Page 584. After Gerres homonymus read : 
929 (db). G. cimereus (Walb.) J. &G. 

Silvery; back and sides with 6 to 8 bluish vertical bars, about as 
broad as the pupil, these extending to opposite lower part of orbit; 
the bars formed of confluent blotches and rarely obsolete; axil dark; 
fins with some dark points. Body rather elongate, the back somewhat 
elevated and compressed, the belly nearly straight, with an angle at 
the breast. Teeth very small; preorbital and preopercle entire; fur- 
row on top of head for premaxillary processes broad, scaleless, rounded 
behind. Dorsal spines slender, flexible, the longest 3 head, half longer 
than secoud anal spine. Pectoral slender, rather longer than head. 
Caudal deeply forked, a little longer than head. Head 31; depth 22. 
D. IX, 10; A. Ill, 7; scales 5-40-10. L. 18 inches. The largest of 
our species of the genus. West Indies and both coasts of Mexico; 
north to Florida Keys and Gulf of California. 


(Mugil cinereus Walbaum, Artedi Piscium 1792, 223 (after Turdus cinereus peltatus 
Catesby): Gerres aprion C. & V. vi, 461, 1830 (not of Giinther): Diapterus aprion Poey, 
Syn. Pise. Cub. 1868, 321: Gerres zebra Miiller & Troschel, Schomburgk Hist. Barba- 
does, 1843, 668: Gerres zebra Giinther, i, 343 and iv, 254: Gerres squamipinnis Giinther, 
i, 349 and iv, 254.) 


The species of Gerres here noticed may be readily separated by the 
following analysis: 


a. Preopercle serrate; anal rays III, 8; second anal, and third dorsal spines long: 
-body elevated. (Gerres.) 
b. Preorhital serrate; furrow for premaxillary processes broad, naked; body 


SUMP Ge ean ae sects = tes Sie Sn te tteedy) 22h cisiae Saft oe eueiasee sae PLUMIERI. 
bb. Preorbital entire (Mojarra Poey); furrow for premaxillary processes broad, 
RCAIEMs sHodyanOtW Stripedias--- oe = oe) eee ee oe eee OLISTHOSTOMA. 


aa. Preopercle entire; anal rays II, 7; dorsal and anal spines comparatively low; 
7 body little elevated. (Diapterus Ranzani.) 
c. Premaxillary groove scaled in front, with a naked pit behind. 
d. Depth about half length; third dorsal spine little longer than second anal. 
HoOMONYMUs. 
dd. Depth about % length; third dorsal spine about twice length of second 
QU oer ee teen A Sele Ati eect er vattefa ears e) Saale ae ntin Scie weiss GULA. 
ce. Premaxillary groove entirely naked. 
e, Premaxillary groove broad; back elevated, the depth about % length; 
DOG VAN EL ADR eS eet mies om aol) a cpa eecine ca oot soe. --s OLNEREUB. 
ce. Premaxillary groove linear; back séarbely elevated, the depth about one- 
third length; body not bar a Be cman toe ea eain is ecto HARENGULUS. 
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The character of “lower pharyngeals united” has little importanée 
in this group. In Gerres plumieri, as in nearly all the species examined 
by us, the bones are not at all co-ossified, althowgh very close together. 


Page 586. “ Ditrema violaceum” Hutton, from New Zealand, is a Seom- 
broid fish, and not an Embiotocoid. 

Page 590. The genus Holconotus Agassiz should be recognized for 
those species of Amphistichus which have the lower lip without frenum, 
and Brachyistius Gill for those of Micrometrus, which have the frenum. 
No. 930 should stand as— 

930. Hi. argemtews (Gibbons) J. & G. 

Page 600. Instead of Tautoga read: 

316.—HEATULA Lacépéde. 

(Lacépéde, Hist. Nat. Poiss. ii, 523, 1800: type Labrus hiatula L.=Hiatula gardeni 
Lac.) (Latin, hiatus, a gap.) 

Instead of Tautoga onitis read: 

942. HI. omitis (L.) J. & G. 

Page 600. Add to the synonymy of H. onitis— 

(Labrus hiatula L. Syst. Nat.: Labrus hiatula Gmelin, Syst. Nat. 1287, 1788: Hiatula 
gardeniana Lacépede, Hist. Nat. Poiss. i1., 523, 1800; the genus and species, based on a 
specimen of Tautog which had in some way lost the anal fin; this specimen seems 
to have been sent from Charleston by Dr. Garden to Linneus. If Micropierus and 


other generic names, based on abnormal or mutilated specimens, be adopted, we must 
substitute Hiatula for Tautoga. ) 


Page 602. Instead of aa, ete., read: 

328 (b).—TROCHOCOPUS Giinther. 

(Giinther, Cat. Fish. Brit. Mus. iv, 100, 1862: type Trochocopus opercularis Gthr.) 

This group is distinguished from Harpe by the smaller scales (Lat. 1. 
45 to 65), which scarcely encroach on the bases of the soft dorsal and 
anal. In the present classification of the Labrida, this group may be 
recognized as a distinct genus, although differing from Harpe in no re- 
spect of importance. Species few. (cpozvoz, a running; «éz7, oar.) 
945. BR. puliciner (Avres) Garman, 

Page 603. For Platyglossus grandisquamis and P. humeralis read: 
947 (948). P. bivittatus (Bloch) Gthr. 

This species seems to be widely distributed, and varies considerably 
with age and sex. The following is a description of the young (‘flore- 
alts”), supposed by us at first to belong to a different species: 

Olive-brown; a grecnish stripe along side of back; a dark-brown 


lateral band from gill-opening to middle of caudal, on level of eye; a 


ADDENDA—94. LABRIDA—PLATYGLOSSUS. 937 


dark-bionze stripe from pectoral backward; each scale of sides with a 
greenish-blue crescent; sides of head orange; a blue wavy stripe below 
eye, turning downward on subopercle; opercle with an indigo spot, 
bordered by bluish and yellow; tip of opercle yellow, the color bounded 
by a blne <-shaped line; lower jaw with bands of orange and whitish; 
a small inky spot at base of last ray of soft dorsal; dorsal cherry-red, 
with translucent bands; caudal reddish; anal banded with red and 
pale; pectorals yellowish; ventrals white. Body slender; snout not 
very sharp; posterior canine small. Dorsal spines low, stiff and pun- 
gent; caudal short, obliquely truncate. Head 34; depth 4 (42 in total). 
D. 1X, 11; A. III, 12; scales 14-26-8. L. 3% inches. Pensacola Bay. 

Old specimens, (Charleston, 8S. C.) are deeper-bodied and have the 
posterior part of the caudal, especially the angles, black or dark-blue, 
the basal part of the fin with concentric, convex, broad streaks of or- 
ange, with narrower bluish interspaces; the dorsal is largely orange, 
with a median blackish or brown band, which is often obsolete, its base 
with crimson spots; anal with a crimson band and some bluish streaks. 
Black spot at base of last dorsal ray disappearing with age. Females 
with the dark jateral band less distinct, the colors duller, the dark 
dorsal band more distinct than in the males. Head 33; depth 3, in 
adult. North Carolina to Surinam. 

To the synonymy add: 

Labrus bivittatus Bloch, Ichthyol. taf. 284, f. 1; Julis psittaculus C. & V. xiii, 387; 
Giinther, iv, 164; Steindachner, Ichthyol. Notiz. vi, 49, 1867: Platyglossus florealis Joy. 
& Gib. Proc. U. 8. Nat. Mus, 1882, 287: Platyglossus grandisquamis and humeralis, 
this work, p. 605.) 

948 ()). P. caudatlis (Poey) Gthr. 

Olivaceous; a row of sky-blue spots on each side of back; a broad 
area of orange, intermingled with violet spots, extending along sides, 
most conspicuous anteriorly; below this a band of pale violet, becoming 
posteriorly spots of deep violet; still lower a deep yellow band bound- 
ing the white of the belly; preorbital and suborbital scarlet, with 3 
blue stripes, marked with cherry-red; cheeks below yellowish; oper- 
cles bright red, with 5 oblique violet stripes, the upper forming behind 
eye an oblique blotch, in the middle of which is a round ink-like spot; 
no opercular spot; dorsal orange, the soft part with 3 rows of violet 
spots; caudal orange and blue, the former coior arranged in 1 longi- 
tudinal, 2 marginal, and 2 converging bands, which are joined by re- 
ticulations around bluish spots; anal with a basal row of orange spots, 


then blue spots, then a yellow band, then blue, then finally edged with 
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orange; ventrals red; pectorals mostly violet; spots on head and _ pos- 
terior parts bright clear blue, elsewhere duller and violaceous. Body 
very slender, the snout pointed; posterior canine large. Dorsal spines 
slender, but pungent; caudal convex, its corners slightly produced. 
Head 34; depth 44 (5 in total). D. IX, 11; A. III, 12; scales 2-25-6. 
Pensacola, Florida, to Cuba and Surinam (here described from young 
males). 


(?Julis caudalis Poey, Mem. Cuba, ii, 213; ?Giinther, iv, 166; Jordan & Gilbert, 
Proc. U. 8. Nat. Mus. 1882, 286: ? Julis pictus Poey, Mem. Cuba, ii, 214: ? Platyglossus 
pictus Giinther, iv, 166; ? Platyglossus poeyi Steind. Ichth. Notiz. vi, 49, 1867.) 


Page 606. Instead of Hemistoma substitute— 

323.—SCARUS Forskal. 
(Forskal, Fauna Arabica, 1775, 25: type Scarus psittacus Forskal. ) 

Omit from the description of the genus the following clauses: ‘“ Lat- 
eral line continuous.” ‘Lower jaw included. Scales on the cheek in 
more than one series.” ‘Dorsal spines flexible.” Our species should 
stand as— 

954. 8. suacamaia C. & V. 


Page 607. After Scarus guacamaia add: 
954 (b). S. croicemsis Bloch.—Bullon. 

Bluish silvery, with three red longitudinal bands; the upper from 
the nape to the end of the dorsal; the second through the eye, crossing 
the space between the two portions of the lateral line; the third from 
the base of the pectoral to the lower half of the caudal fin; head 
mostly rosy; snout with bright-colored streaks; fins all yellow. Three 
series of scales on the cheek; the middle composed of five scales; the 
lower of three, and covering the hmb of the preopercle. Caudal sub- 
truncate. Teeth small, whitish or rosy; no posterior canine. Upper 
lip broad, covering more than half of upper jaw. Dorsal spines flex- 
ible. Head 34 in total length; depth 32. D.1X, 10; A. II, 8; Lat. 
]. 24. UL. 7-8 inches. (Cuv. & Val.) West Indies, north to Southern 
Florida (Bean). 

- (Bloch, Ichth. 1797, 18, pl. 121: Scarus insule-sancte-crucis Bloch. & Schn. 1801, 285: 
Scarus alternans C. & V. xiv, 200: Pseudoscarus sancte-crucis Giinther, iv, 226.) 

bb. Dorsal spines pungent; scales on cheek in one series. (Sparisoma* Sw.) 

954 (c). S. squalidus Poey.—Vieja Muger. 

Rosy olive; a black blotch on the upper half of base of pee- 
toral; front of head with brownish reticulations ; fins rosy; color in 








*Swainson, Class. Fishes, in, 227, 1839: type Sparus abildgaardii Bloch. (= Scarus 
Bleeker, not of Forskal, which is Hemistoma Sw. or Pseudoscarus Bleeker.) 
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spirits nearly plain; faint whitish streaks along the rows of scales on 
the sides. Teeth rather distinct; caudal emarginate, the outer angles 
produced; cheeks with about three scales. Head 34; depth 3. West 
Indies, north to Garden Key, Florida. 

(Poey, Mem. Cuba, ii, 218, 1860; Poey, Syn. Pise. Cub. 338.) 
954 (d). 8S. vradiams C. & V.—Spanish Porgy. 

teddish olive; lower parts and anal rose-colored; dorsal fin and 

upper parts marbled with brownish; caudal with irregular dark cross- 
bands, including whitish spots, and with a narrow whitish edge; anal 
with four oblique dark spots; root of the pectoral blackish; a light 
band across chin. Snout not twice length of eye. Caudal truncate, 
the outer rays slightly produced in the adult, rounded in young. 
Teeth very distinct; young with pointed teeth directed outward around 
the jaw. Four scales on cheek. L. 8 inches. (Giimther). Florda to 
Brazil. 

(Cuv. & Val. xiv, 206; Giinther iv, 211; Goode; Bull. U.S. Nat. Mus. v, 32.) 


Page 608. After Heros cyanoguttatus add: 
955 ()). H. pavomacews Garman. 

Dark brown, flecked with pale; 4 to 6 ocellated, vertically-expanded 
black spots on side below dorsal fin; an ocellated black spot on base 
of tail above lateral line; side with 10 or 12 faint dark cross-bands. 
Head as deep as long. Eye large, wider than preorbital, its front be- 
hind tip of maxillary; 5 rows of scales on cheek. Fifth dorsal spine 
highest; soft dorsal and anal reaching caudal; pectorals to vent. Head 
22; depth 22. -D. XVI, 12; A. V, 8; scales 4-32-12. Monclova, Coa- 
huila. (Garman.) 

(Garman, Bull. Mus. Comp. Zool. 1881, 93.) 


Page 610. It is probably better to recognize the genus 325 (b), Gly- 
phidodon ULace., distinguished from Pomacentrus by its notched teeth. 
Our species may stand as— 

958. G. declivifroms (Gill) Gthr. 

(Luschistodus declivifrons and £. concolor Gill, Proc. Ac. Nat. Sci. Phila. 1862, 37: 

Euscrintodus analogus Gill, Proc. Ac. Nat. Sci. Phila. 1863, 220; Giinther, iv, 38.) 
959. G. Saxatilis (L.) Lac. 

Page 611. Chromis punetipinnis belongs to the subgenus Furcaria 
Poey (Memorias Cuba, ii, 195: type Furcaria puncta Poey == Ayresia 

Cooper), distinguished from Chromis proper by the more elongate body, 


the more deeply forked caudal, and by the presence of 12 dorsal spines. 
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Page 612. After Chromis insolatus add: 
961 (>). C. emehrysurus J. & G. 

Dusky bluish; a blue stripe from tip of snout through upper part of 
eye to above lateral line; caudal deep yellow; pectorals, most of soft 
dorsal, and distal half of anal, light yellow; fins otherwise dusky; a 
small black spot in axil. Body regularly ovate-oblong. Jaws equal, 
the maxillary 31 in head, extending a little past eye; preoperele with 
blunt serrations. Teeth slender, conical, in a moderate band. Dorsal 
emarginate, the longest spine 14 in head; caudal lunate; second anal 
spine 12 in head. Head 34; depth 2. D. XIII, 12; A. II, 12; scales 
3-26-9. Pensacola, Fla. 

(Jordan & Gilbert, Proc. U. S. Nat. Mus, 1882, 286.) 


Page 615. After Chetodon maculocinctus add: 

963 (>). C. bimaculatus Bloch.— Four-eyed Fish; White Angel. 

Pearly gray; snout, edge of opercle, base of pevtoral, anal, caudal, 
and dorsal bright yellow; a black band, edged with yellow, extending 
from a point in front of and below first dorsal spine across eye to mar- 
gin of interopercle; soft dorsal with a large, round, indistinct black 
spot at its base, between fifth and twelfth rays, and a small, deep black 
spot at its angle; soft dorsal with a narrow marginal line of black; soft 
anal with a narrow submarginal band of light blue, edged anteriorly 
with black; caudal with a terminal band of bluish, the center bright 
vellow; base of ventrals blotched with yellow. Snout produced, 
longer than eye; preopercle finely denticulated. Soft dorsal and anal 
angular behind. D. XII, 20; A. III, 16; scales 6-34-15. (Goode; 
Giinther.) West Indies, north to Key West (Stearns). 

(Bloch, Ichth. vii, 1797, taf. 219; Giinther, ii, 9; Poey, Memorias, ii, 371, 1861: 
Sarothrodus bimaculatus Goode, Bull. U. S. Nat. Mus. v, 43.) 


963 (c). C. capistratus L. 


A black, white-edged, ocular band, much narrower than the eye, ex- 
tending over the interopercle, not over the chest; around, black, white- 
edged spot immediately before the angle made by the dorsal fin and 
the back of the tail; blackish oblique streaks along the series of scales; 
those of the upper half of the body descending forwards; those of the 
lower ascending forwards; a grayish band, edged with black, across 
the middle of caudal, continued on the soft dorsal and anal tins, where 
it runs parallel with the margin and near it; ventrals whitish. Snout 


very slightly produced, nearly as long as eye; preopercle very faintly 


ASTROSCOPUS. 941 
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. serrate. Soft dorsal and anal angular behind. D. XIII, 19; A. II, 
17; scales 6-42-17. (Giinther.) West Indies, north to Florida Keys. 
(L. Syst. Nat.; Giinther, ii, 12.) 
Page 615, After Pomacanthus ciliaris add: 
964 (b). P. tricolor (Bloch) J. & G.—Black Angel. 

Head, caudal fin, anterior part of trunk, and margins of soft dorsal 
and anal yellow; rest of body black. Preopercular spine grooved, 
reaching to posterior margin of opercle. Soft dorsal, anal, and upper 
ray of caudal, moderately produced. D. XIV,19; A. III, 18; scales 
8-48-25. (Giinther.) West Indies, north to Florida Keys. 

(Chetodon tricolor Bloch, Ichth. xii, 1797, taf. 425: Holacanthus tricolor C. & V. vii, 
162: Holacanthus tricolor Giinther, ii, 49.) 

Page 617. After Acanthurus chirurgus add: 

966 ()). A migvicams (L.) Bloch. 

Closely related to Acanthurus chirurgus, differing in the longer snout, 
which is more convex in its upper portion. Caudal triangular, scarcely 
concave behind; vertical bands on the side very narrow, usually dis- 
appearing after death; fins without oblique stripes. (Poey.) West In- 
dies, occasionally northward (said to have been once taken at New 
York). 

(Chatodon nigricans Linn. Syst. Nat.: Acanthurus phlebotomus Cuy. & Val. x, 176, 
tab. 287, 1835: Acanthurus phlebotomus Poey, Anal. Soc. Esp. Hist. Nat. 1580, 245.) 
966 (c). A. tractus Poey. 

Distinguished most readily by the length of the caudal lobes, especi- 
ally the upper, which is notably longer than the lower, its tip ending 
in a whitish thread; anterior profile moderately curved. Dorsal with 
faint oblique streaks. Body usually without dark streaks. West In- 
dies and both coasts of Me cico, occasional northward. 

(Acanthurus chirurgus C. & V. x, 168 (not Chatodon chirurgus Bloch); Poey, Mem. 
Cuba, ii, 208, 1860; Poey, Anal. Soc. Esp. Hist. Nat. 1880, 246.) 

Page 628. Astroscopus y-grecum and A. anoplus are very closely re- 
lated, The following distinctive characters may be found useful: 

In A. anoplus the pale spots are much smaller, less sharply defined, 
and oceupy a smaller area than in A. y-gracum; the lower part of head 
has two black blotches in both species; the second dorsal, anal, and 
ventrals are nearly or quite plain. The naked area behind each eye is, 
in A. anoplus, lunate, its length barely twice that of the snout; the bony 
V-shaped plate is short and broad, concave on the median line, and 
forked for about half its length, the posterior undivided portion broader 
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than long; the bony bridge across the occiput but little shorter than the 
part of the head which precedes it. In A. y-grecum the naked area is 
trapezoidal, longer than broad, and about 4 times the length of the snout; 
the ¥ is forked for more than half its length, its undivided part more 
than twice as long as broad, and not concave; the occipital plate is not 
half as long as the part of the head which precedes it. 


Page 629. After Astroscopus anoplus add: 


Famity CIil (b) —OPISTHOGNATHIDA. 


Body oblong or elongate, low, moderately compressed, covered with 
small, cycloid scales. Lateral line present, usually incomplete, straight, 
running close to the dorsal fin. Head large, naked, the anterior profile 
decurved. Mouth terminal, horizontal, its cleft usually very wide, the 
maxillary extending past the eye, and sometimes considerably beyond 
the head; supplemental maxillary present; premaxillaries protractile; 
jaws subequal, with conical or cardiform teeth; vomer usually with a 
few teeth; palatines toothless; opercles unarmed; no suborbital stay. 
Pseudobranchie present. Gill-rakers rather long; gills 4, a slit behind 
the fourth; gill-membranes united, free from the isthmus. Branchios- 
tegals 6. Air-bladder present. No pyloric ceca. Dorsal fin long, con- 
tinuous, its anterior half composed of slender, flexible spines; caudal 
distinct, rounded or lanceolate; tail diphycereal; anal long, without 
distinct spines; ventrals separate, jugular, I, 5, the middle rays long- 
est; pectorals fan-shaped. Two genera, of about 12 species, inhab- 
iting rocky bottoms in tropical seas. Their relationships are apparently 
with Trachinoid forms, but they bear considerable resemblance to the 
Clinoid Blennies. (Trachinide, genus Opisthognathus Giinther, ii, 254— 
256.) 

a. Maxillary of moderate length, truncate behind. ...-...----- GNATHYPOPS, 338 (b). 


aa. Maxillary of great length, prolonged in a flexible lamina behind. 
OPISTHOGNATHUS, 338 (¢). 


338 (b).—_GNATHYPOPS Gill. 
(Gill, Proc. Ac. Nat. Sci. Phila. 1862, 241: type Opisthognathus maxillosus Poey.) 

This genus includes those Opisthognathide in which the maxillary is 
of medium length and truneate behind. (yvd00s, jaw; 5zw, below; o¢, 
eye. 

977 (>). G maxillosus (Poey) Gill. 

Color grayish olive, with 7 irregular A-shaped bars of darker, every- 

where much marbled and variegated; fins all similarly marked, the 
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ventrals dusky, the dorsal with a dusky blotch in front. Body moder- 
ately compressed; head not very large; maxillary truncate behind, ex- 
tending behind eye for a distance about % diameter of eye, its length 13 
in head; eye “3 in head. Teeth conical, curved, well separated, mostly 
in a single series. No teeth on vomer. Fins moderate; dorsal con- 
tinuous, its spines slender; caudal short, its length 3 head. Head 32; 
depth 44. D. VIII, 17; A. II, 13; Lat.1.65. Cuba, north to Garden 
Key, Florida. 

(Opisthognathus maxillosus Poey, Mem. Cuba, ii, 286, 1860; Poey, Syn. Pise. Cub. 400.) 

338 (c)_OPISTHOGNATHUS Cuvier. 

(Cuvier, Regne Anim. ed. 2, 1829: type Opisthognathus sonneratii Cuv. ) 

Maxillary prolonged backward in a long, flexible lamina, which some- 
‘times reaches base of pectoral. Characters of the genus otherwise in- 


cluded above. (ézce0n, behind; ;vd0os, jaw.) 


977 (c). O. scaphiurus Goode & Bean. 

Grayish olive, much variegated with whitish and dark olive; about 
6 irregular dusky bands on the body, which extend on the dorsal fin; 
whitish markings on body forming roundish spots, surrounded by 
reticulations of grayish olive; head marbled, its posterior part, as 
well as the sides of the back and pectoral base, with small blackish 
dots; membrane lining the inside of the maxillary with 2 curved inky- 
black bands on a white ground; angle of mouth with a black spot: 
lining of opercle black; fins all variegated like the body. Body mod- 
erately elongate, somewhat compressed. Head blunt anteriorly; snout 
very short, about as long as pupil; eye large, 4 in head; maxillary 
reaching slightly past edge of preopercle, but not to end of head, its 
length contained 3? times in length of body. Teeth rather strong, wide- 
set, forming 2 distinct series, directed backward, especially in the upper 
jaw; lateral teeth of lower jaw largest; a single vomerine tooth.  Gill- 
rakers long and slender, nearly 20 below angle. Scales very small. 
Dorsal fin low, continuous, the soft rays but little higher than the 
spines, which are slender and flexible, the longest 34 in head. Caudal 
short, rounded, its length 52 in body. Anal similar to soft dorsal. 
Pectoral half as long as head. Depth5. D. XI, 16; A.18; P.17; 
Lat. 1]. 109. Florida Keys. 

(Goode & Bean, Proc. U. S. Nat. Mus. 1882, 417.) 
977 (d). O. lomchurus J. & G. 

Olivaceous; margin of upper lip with a narrow black stripe; caudal 


with 5 dusky bars; color of rest of body nearly uniform. Head not very 
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large; snout very short, shorter than pupil; eye 34 in head; maxillary 
1¥ in head, rather narrow; lower jaw included; vomer with 5 rather 
large teeth. Longest dorsal spine about as long as head, slightly 
higher than soft rays; caudal long, the middle rays scarcely shorter 


than head; longest anal rays 14 in head; pectoral little more than half 


head. Scales moderate. Head 31; depth 42. D. 25; A. 15; Lat. 1. 
67. Two specimens known, taken from the stomach of a Red Snapper 
at Pensacola, Fla. : 

(Jor. & Gilb. Proc. U. S. Nat. Mus. 1882, 290.) 


Page 630. In key, under jj, after the word “series,” add “in lower 


jaw.” 


Page 632. Dormitator lineatus is apparently identical with D. macu- 
latus, and may be suppressed. The genus Dormitator is best distin- 
guished from Hleotris by the numerous long, lamelliform appendages of 
the narrow lower pharyngeal bones. In Philypnus, Culius, and Eleotris 
the bones are broader, and without appendages. 


341 (b).—_CULIUS Bleeker. 
(Bleecker, Boeroe, 411: type Lleotris niger Q. & G.= Pecilia fusca Bl. & Schn. 

This genus is distinguished from Eleotris by the presence of a stout 
hook-like spine, directed downwards and forwards, near the angle of 
the preopercle. Gill-openings extended forwards. Teeth fixed. Spe- 
cies rather numerous in brackish and fresh waters of tropical regions. 
(Name of Indian origin.) 


981 (>). C. amblyopsis Cope. 

Dull olivaceous; everywhere dusted with dark points; finely barred 
with paler; a black streak from eye to upper edge of gill-opening; a 
blackish spot above base of pectoral. Form of Eleotris gyrinus. Max- 
illary reaching middle of eye, 2? in head; teeth of the inner series in 
each jaw largest. Scales larger than in other species of the genus. 
Head 32; depth 5%. D. VI, 9; A. 8; Lat. 1. 48. South Carolina to 
West Florida and Surinam. 

(Cope, Trans. Am. Philos. Soc. Phila. 1870, 473.) 


Page 632. Gobius catulus Grd. proves to be a true Gobius, and is 
identical with Gobius soporator. It should, therefore, be erased. The 
upper rays of the pectoral are silk-like. Head 34; depth 44. D. 
VI-10; A. I, 9; Lat. 1. 33 to 38; 12 rows between dorsal and anal. It 
is very abundant about rocks and ballast heaps from Florida to Texas. 
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Professor Gill informs us that one of the species of Gobius described 
by Girard from Texas is, however, undoubtedly a true Evorthodus. As 
all of these species, except G. wiirdemanni, have now been accounted 
for, the latter species may be provisionally referred to Hvorthodus. 


Page 633. No. 983, Huctenogobius lyricus is a marine species, found 
along the coast of Texas. The genus Huctenogobius intergrades with 
Gobius and can hardly be retained. 


Page 635. After Gobius lyricus add: 


983 (>). G. enczwomus J. & G. 

g olivaceous, mottled with darker above; a series of 4 obscure oblong 
dark blotches along middle of sides; a dark spot at base of caudal; 
each side of nape with an intense blue-black spot larger than eye; an 
obscure dusky streak from eye forward to mouth. Both dorsals trans- 
lucent, with series of bright reddish-brown spots as large as pupil; 
upper lobe of caudal light reddish, the lower blue-black; anal and ven- 
trals dusky-bluish; pectorals slightly dusky, with a narrow bright 
pinkish border behind. Body very elongate; head compressed ; cheeks 
high and vertical; snout very short, vertically rounded. Mouth nearly 
horizontal, large, the maxillary nearly half head, reaching about to 
posterior margin of orbit; upper jaw with an outer series of strong 
curved canines, the inner series and those in lower jaw small. Inter- 
orbital width about equaling pupil; eye about + head; gill-opening 2: 
in head; the isthmus wide. Dorsal spines not filamentous; soft dorsal 
and anal high, reaching caudal when depressed; caudal lanceolate, the 
middle rays produced, 2% in length. Pectoral rays not silk-like. Body 
covered with small ctenoid scales, much reduced anteriorly; head, ante- 
dorsal region, and breast naked. 2 with smaller mouth and no red on 
fins. Charleston, S.C. 

(Jordan & Gilbert, Proc. U. S. Nat. Mus. 1882.) 


Page 634. Gobius carolinensis Gill is indistinguishable from Gobvus 
soporator, and may be suppressed. Gobius mapo Poey (Mem. Cuba, ii, 
277), seems to be the same species. 


Page 634. Gobius gulosus Grd. is a species of Lepidogobius, and should. 
be transferred to page 638, after L. newberrii. It pay be thus defined: 
992 ()), 986. L. gulosus (Grd.) J. & G. 

Light olive, with sharply-defined markings of dark brown; those on 


the head mostly longitudinal streaks; those on the body forming dark 
Bull. Nat. Mus. No. 16——60 
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cross-bars and blotches; fins mostly spotted or barred. Body elongate. 
Head large, low, not very blunt. Mouth large, very oblique, the man- 
dible strongly projecting; the maxillary extending to below middle of 
pupil, 2 in head. Teeth in few series, those of the outer row very 
long, slender, and curved. Scales small, cycloid, imbedded. Head 
and nape scaleless. Dorsal spines slender, the longest somewhat fila- 
mentous; caudal long; upper pectoral rays not silk-like; ventrals in- 
serted directly below pectorals. Head 34; depth 5. D. VI-15; A. 16; 
Lat. 1]. 42. L.3 inches. Florida to Texas. 
(Gobius gulosus Grd, U. S. Mex. Bound. Surv. Ichth. 1859, 26.) 


Page 635. Before Gobius glaucofranum insert— 
987 (b). G. boleosoma J. & G. 

Pale olivaceous, mottled with darker; male with a black humeral 
spot; fins barred, their edges tinged with orange. Form, size, and 
coloration of Boleosoma olmstedi. Head not very blunt. Mouth mod- 
erate, horizontal, the lower jaw included; the maxillary reaching nearly 
to middle of eye. Teeth small, slender, in narrow bands, the outer 
somewhat larger. Scales moderate, ctenoid. Dorsal spines not fila- 
mentous; caudal pointed, slightly longer than head; upper rays of 
pectorals not silk-like. Head 4; depth 44. D. VI-12; A. I, 11; Lat. 
]. 33. L.2 inches. Pensacola, Fla. 

(Jordan & Gilbert, Proc. U. S. Nat. Mus. 1882, 295.) 


987 (c). G. sStigmaturus Goode & Bean. 

Light olive, sides marbled with whitish; a dusky spot on opercle and 
one below eye; sides with 5 dusky blotches along median line, the last 
one a round black spot at base of caudal; vertical fins with wavy black- 
ish bars; paired fins plain. Form of G. boleosoma; head not very blunt; 
snout little shorter than eye; lower jaw not shorter than upper. Max- 
illary extending to below middle of eye, 23 in head. Teeth strong, 
curved, those of the upper jaw in a narrow band, two of the teeth some- 
what canine-like; lower teeth large, in a single irregular series. Scales 
jarge, those on the nape reduced, all ctenoid. Dorsal spines slender; 
fins not elevated ; caudal as long as head; upper rays of pectoral not 
silk-like. Head 4; depth 6. D. VI-12; A. 12; Lat.1.30. L. 2 inches. 
West coast of Florida. 

(Goode & Bean, Proc. U. 8. Nat. Mus. 1882, 418.) 


987 (d). G. nicholsi Bean. 


Olivaceous; scales edged with dusky; top of spinous dorsal black; 
second dorsal and caudal spotted with dark; ventrals black. Body 
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stout, compressed. Snout obtuse, about as long as eye; maxillary 
reaching front of pupil; lower jaw slightly projecting; teeth slender, 
in several series, the outer enlarged. Last rays of soft dorsal nearly 
as long as head; caudal convex, nearly as long as head; pectoral as 
long as head, none of its rays silk-like. Scales large; head naked. 
Head 33; depth 44. D. VI-14; A. 12; scales 26-10. lL. 43 inches. 
Coast of British Columbia. (Bean.) 

(Bean, Proc. U. S. Nat. Mus. 1881, 469.) 


Page 636. After Gobionellus oceanicus add: 


$89 (b). G. stigmaticus Poey.—Lsmeralda. 

Brown; head with 4 vertical broad black bands; 3 on the cheek, 1 
on the opercle; body with 10 narrow vertical yellow bars; pectorals and 
caudal with cross-rows of brown spots; ventrals yellow, with black 
edgings; a small black shoulder spot. Profile bluntly decurved; max- 
illary reaching past middle of orbit. Teeth slender, in bands, the outer 
row enlarged. Pectoral as long as head; caudal pointed, half as long 
as body. Scales ciliated. Head 4; depth 44. D. VI-12; A. 13; Lat. 
1. 30. (Poey.) Southern Florida (Bean) to Cuba. 


(Smaragdus stigmaticus Poey, Memorias Cuba, ii, 281, 1860; Poey, Syn. Pise. Cub. 
394.) 


The seales in Gobionellus oceanicus vary considerably. Lat. 1. 60 to 80. 


Page 637. After Lepidogobius gulosus add: 
$92 (c). L. thalassinus Jor. & Gilb. 

Body translucent, very thickly covered with very minute, shining- 
green dots, least numerous on tail; three conspicuous translucent bars, 
wider than the interspaces, crossing sides immediately behind head; 
two narrow brilliantly-green lines running obliquely ‘across cheeks; 
dorsals whitish, with two or three lengthwise series of large reddish- 
brown spots; spinous dorsal blackish at base; anal whitish at base, 
the anterior rays tipped with brilliant white, the greater portion of fin, 
as well as lower part of caudal fin, blackish; upper caudal rays marked 
with red; ventrals light buff; pectorals translucent. Body elongate, 
much compressed; caudal peduncle very narrow and short ; head com- 
pressed, much higher than wide, with very short, acute snout; mouth 
terminal, wide and oblique; the jaws equal; maxillary reaching vertical 
trom middle of orbit, half length of head. Teeth apparently in a very 
narrow band, behind an outer series of strong conical teeth (the inner 
band cannot be certainly verified in our specimens). Eyes high, sepa- 
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rated by a very narrow interorbital space. Dorsal spines slender, the 
fifth slightly produced, reaching base of third soft ray when depressed. 
Last rays of dorsal and anal reaching slightly past base of caudal. 
Caudal lanceolate, the middle rays produced, 22 in body. Upper pec- 
toral rays not silk-like. Ventral longer than head, reaching beyond 
front of anal. Body covered with very small cycloid scales, which are 
readily deciduous; head naked. Head 34; depth 43. D. VII-16; A. 
15. L.14 inches. Charleston Harbor. This species is closely allied 
to L. emblematicus Jor. & Gilb., from Panama. 
(Jordan & Gilbert, Proc. U. S. Nat. Mus. 1862.) 


. Page 638. Instead of Gobiosoma alepidotum read : 


993. G. bosei (Lac.) J. & G. 
To the synonomy add: 


(Gobius bose Lacépeéde, Hist. Nat. Poiss. ii, 555, 1800. The name alepidotus was given 
by Schneider in 1801 as a substitute for this personal name. ) 


Page 638. Gobiosoma molestum is not distinguishable by us from G. 
bosci. It may therefore be suppressed. 


Page 638. After Gobiosoma bosci add: 


993 (b). G. ios Jor. & Gilb. 

Light olive; back, sides, and upper fins speckled with dark olive; 
caudal with 3 or 4 dark olive cross-bars; lower fins pale. Body long 
and slender, moderately compressed ; head long and low, anteriorly 
pointed, its profile scarcely convex; mouth very large, oblique, the 
jaws subequal; maxillary reaching middle of cheek, its length more 
than half head; teeth slender, in moderate bands, the outer somewhat 
enlarged. Eye as long as snout, 44 in head. Body entirely naked. 
Kins low, the spines slender; caudal short. Head 41; depth 63. D. 
VI-15; A.12. L.2 inches. Puget Sound; one specimen known, from 
the stomach of a Hexragrammus asper. 

(Jor. & Gilb. Proc. U. S. Nat. Mus. 1882.) 


Page 639. After Tyntlastes sagitta add: 
350 (b)._IOGLOSSUS Bean. 
(Bean, Proc. U. S. Nat. Mus. 1882, 419: type Joglossus calliurus Bean.) 
Body elongate, strongly compressed, of equal depth throughout, cov- 
ered with very small, mostly cycloid, scales. Head short, compressed, 


not keeled above; mouth large, oblique, the lower jaw projecting; 
teeth in narrow bands or single series, some of them canine; no teeth 


ADDENDA—105. CHIRIDH—HEXAGRAMMUS. 949 


on vomer or palatines; tongue very slender, sharp; opercles unarmed. 
Gill-openings very wide, the membranes narrowly joined to the isthmus 
on the median line. No lateral line. Branchiostegals 5. Dorsals sep- 
arate; the first of 6 very slender, flexible spines; the second elongate, 
similar to the anal; caudal long and pointed, free from dorsal and anai; 
ventrals close together, separate, each of one spine and four rays, their 
insertion below or behind pectorals; anal papilla present. (cos, dart; 
yidéoca, tongue.) A remarkable type, belonging to the Orymetopontina, 
differing widely from our other Gobioid fishes. 


996 (0b). I. calliurus Bean. 

Light olive, without distinct markings (in spirits); tip of first dorsal 
dusky; caudal apparently with a median reddish stripe and two bluish 
bands. Head not crested, its upper surface gently rounded; maxillary 
extending to opposite front of pupil, 24. in head; upper jaw with about 
‘2 series of teeth, the outer enlarged; 2 curved canines behind the band; 
‘lower jaw with about 1 row of smaller teeth, besides about 4 canines. 
Eye large, twice length of snout, 3 in head. Gillrakers long and 
slender. Dorsal fins contiguous, the longest spine filamentous, about 
as long as head; caudal lanceolate, half as long as rest of body; ven- 
trals inserted very slightly in advance of pectorals, nearly as long as 
head. Scales minute, mostly cycloid. Head 5; depth 74. D. VI-22; 
A.I, 21. L.4inches. Deep water off Pensacola, Fla. 

(Bean, Proc. U. 8S. Nat. Mus. 1882, 419; Jordan & Gilbert, Proc. U. 8. Nat. Mus. 
1482, 297.) 

Page 642. Hexagrammus ordinatus is a typical Hexagrammus, having 
the dorsal fin divided. The genus Plewrogrammus should probably be 
adopted for H. monopterygius, which is, in Alaska, one of the most im- 
portant food-fishes, according to Dr. Bean. 


Page 644. Dr. Bean considers our suggestion, that Heragrammus 
scaber is the young of H. asper, as improbable. The following are the 
characters assigned to the former species: 


999 (b). H. secaber Bean. 

Light brown, silvery below; each dorsal with 3 dark blotches, smaller 
than eye, not reaching base of fin; pectorals, ventrals, and anal immae- 
ulate. Teeth on jaws and vomer; none on palatines. <A tentacle above 
eye. Six lateral lines on each side; the supplemental one faint, extend- 
ing backward from above base of pectoral, disappearing near middle of 


body. Scales everywhere very rough. Caudal forked; dorsal deeply 
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notched. Head 44; depth 44. D. XX, 24; A. 23; Lat 1.105; 1. tr. 50. 
L. 3inches. Coast of Alaska; known from young specimens only. 
(Bean, Proc. U. 8. Nat. Mus. 1881, 154.) 


Page 661. Sebastodes proriger ranges northward to Alaska, where it 
grows to a considerable size. In the original descriptions, both of 
“© Epinephelus ciliatus” and “ Perca variabilis,” it is evident that S. pro- 
riger has been confounded by Tilesius and Pallas with the species for 
which we have retained the name of S. ciliatus. 


On page 665, after Sebastodes ruber, add: 
1019 (b). S. umbrosus J. & G. 

Light orange, overlaid everywhere with blackish, the latter color 
forming on the lower part of the sides reticulations in fine pattern, 
the centers of the scales being paler than the edges; sides of head 
with dusky shades; sides of back with some large areas of blackish; 
upper parts with 5 large rounded blotches of pink washed with orange, 
these blotches arranged as in constellatus, but larger, less sharply de- 
fined, and of a different hue; the second blotch with a smaller one above 
it; a rosy spot on opercular flap; fins pale orange, shaded with dusky. 
General form of constellatus. Mouth moderate, oblique, the lower jaw 
searcely projecting, its tip fitting into the emarginate tip of upper jaw ; 
maxillary 2 in head, reaching posterior margin of pupil; both jaws with 
small, smoothish scales. Cranial ridges rather sharp, lower than in con- 
stellatus ; preocular, supraocular, postocular, tympanic, and occipital 
spines present; interorbital area concave, with two prominent ridges; 
the region much broader than in constellatus, 3 width of eye; supra- 
ocular ridge low, its spine smaller than tympanic spine; preocular 
prominent; preopercular spines all acute; preorbital narrow, with two 
spines. Eye large, 4 in head. Gill-rakers rather long and slender, the 
longest about half eye. Scales moderate, with many accessory scales. 
Dorsal rather low, deeply emarginate; fourth spine equal to soft rays, 
about 2 head; soft dorsal longer than high; second anal spine large, 
24 in head; caudal slightly emarginate; pectoral not reaching vent, 
32 in body. Head 23; depth 2§. D. XIII, 12; A. II, 6; Lat. 1. 40 
(tubes). Santa Barbara, California. 

(Sebastichthys umbrosus Jor. & Gilb. Proc. U. 8. Nat. Mus. 1882.) 


Page 679. The species here called Scorpena dactyloptera proves 
to have been correctly identified with the European species. It has 
lately been taken in considerable numbers along the Gulf stream. The 
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pectorals in this species are subtruncate, the lower rays somewhat 
exserted. The group called by Poey “ Pontinus” is not of this type, 
but allied rather to Scorpena proper. 


Page 681. Scorpena porcus Should probably be erased, its occurrence 
in our waters being very doubtful. The following species has been, 
perhaps, mistaken for it: 

1038 ()). S. stearmsi Goode & Bean. 


Dusky olivaceous, whitish below; head with some dark blotches and 
small spots; back and sides with diffuse blackish blotches; body 
sparsely covered with round dusky spots, smaller than pupil; these 
spots most numerous and distinct in the axillary region, which is other- 
wise whitiso; spinous dorsal marbled, with a median dusky band; its 
base whitish, with black spots; soft dorsal and anal irregularly mar- 
bled; caudal with a broad median and a terminal band of blackish; pec- 
torals mottled and banded; ventrals dusky at tip. Body robust, littie 
compressed, tapering posteriorly. Mouth moderate, oblique, the jaws 
equal, the lower with a small symphyseal knob; maxillary 2 in head, 
reaching to below posterior margin of orbit. Preorbital with two di- 
verging spines; suborbital without deep pit, its stay low, armed with 
two small spines; nasal spines inconspicuous; interorbital space deeply 
concave, with 2 longitudinal ridges, its width 2 diameter of eye. 
Cranial ridges rather low, moderately sharp; the following pairs 
present: preocular, supraocular, postocular, coronal, occipital, nuchal, 
besides 3 on the temporal region, arranged in aright line behind the 
eye. Occipital pit deep, a little broader than long. Preopercular 
spines 5, the two lower blunt and short, the upper much the longest, 
half as long as the eye; a small spine at its base. Supraocular flap very 
small, trilobate, shorter than pupil (much larger in a young example, ap- 
parently of the same species, in which its length is about half head). 
Small dermal flaps elsewhere on head. Opercular flap sealy; a few ru- 
dimentary scales on cheeks and front of opercle. Breast with small 
seales. Gill-rakers short and thick. Scales large, smooth, with mem- 
branous edges; a series of dermal flaps along the lateral line and at 
the dorsal base. Dorsal spines slender, the longest 24 times in head; 
longest soft ray half as long as head; caudal subtruncate, 1+ in head. 
Anal spines small, the second and third equal, 24 in head. Longest 
soft ray of anal half as long as head. Ventrals 13 in head. Pectorals 
reaching soft rays of anal, the longest ray slightly shorter than head; 
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base of the fin a little procurrent, its length 3 in head. Head 22; 
depth 25. D. XI, I, 9; A. III, 5; P. 20; Lat. 1. 32 (31 tubes). South 
Carolina to Florida. 

(Goode & Bean, Proc. U. 8. Nat. Mus. 1882, 421.) 

1038 (c). S. calearata Goode & Bean. 

Color essentially as in S. stearnsi; axil of pectoral whitish, with 
dusky specks, a black spot at its upper edge; ventrals mostly black. 
Body moderately robust; lower jaw slightly projecting, with a small 
symphyseal knob; maxillary reaching past pupil, its length half head. 
Suborbital without pit, the bony stay moderate, armed with 2 small 
spines. Nasal spines small. Interorbital space narrow, with 2 longi- 
tudinal ridges, its width 2 length of eye. Cranial ridges rather low, 
with sharp spines, arranged as fh S. stearnsi. Occipital cavity almost 
obsolete, represented by a slight depression. Preopercular spines 5, 
the lowermost stout, directed downward and forward, the uppermost 
rather long, more than half eye. Operecular and scapular spines mod- 
erate. Eye large, nearly 3 in head. Supraocular flaps minute; a few 
other small flaps on head. Cheeks with rather large imbricated scales; 
opercle, with some scales anteriorly and on its flap; breast scaly; scales 
of body large, not ctenoid, with few dermal flaps or none. Pores of 
lateral line very conspicuous. Gill-rakers short and small. Dorsal 
spines rather slender, the longest 22 in head; longest soft ray 24 in 
head. Anal spines small, the second and third subequal, 3 in head. 
Soft anal rays moderate. Ventrals reaching past vent, 12 in head. 
Pectoral long, 14 in head. Depth 3. D. XI, 1,9; A. III, 5; P.19; Lat. 
1, 28 (25 tubes). West coast of Florida. 

(Goode & Bean, Proc. U. 8. Nat. Mus. 1882, 422. 

Page 688. Cottunculus microps is very fully described and well figured 
by Collett, Norske Nord-Havs Exp. 1880, 18. The eye is here repre- 
sented as shorter than snout, and about 6 in head, the pectorals reach 
past front of anal, and the dorsal rays are VI-13 to VI-15. It is pos- 
sible that the American species is different, but the resemblance of the 


two is very great. 


Page 691. It is thought by Collett (Norske Nord-Havs Exp. 1880, 34) 
that Icelus bicornis is identical with Icelus hamatus. If this supposition 
is correct, the species should stand as 1048, I. bicornis (Reinh.) Gill. 
Icelus furciger Malm (Forh. Skand. Naturf. 1863, 410) is identical with 

JI. hamatus. In life the head of this species is provided with very slen- 
der cirri. 
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Page 694. Instead of Uranidea spilota read: 
1054. WU. ricei (Nelson) J. & G. 
Erase the synonym ““ Uranidea spilota Cope,” ete. U. spilota is prob- 


ably a distinct species, allied to U. cognata. 


Page 695. After Uranidea semiscabra add: 
1056 (c). U. rhoethea Rosa Smith. 


Dusky, with blackish cross-bands above, yellowish and punctulate 
below; fins all more or less spotted and barred. Body moderately 
elongate. Head broad and flattish; interorbital space broad and little 
concave, nearly as broad as eye. Mouth moderate, the maxillary ex- 
tending about to middle of pupil; jaws subequal; palatine teeth con- 
spicuous; preopercular spine shortish, nearly straight, directed upward 
and backward. Skin of head smooth; skin of back and sides rough, 
with short, ratler coarse prickles, shorter and stiffer than in U. aspera. 
Fins moderate; pectoral barely reaching past front of anal. Head 3; 
depth 48. D. VIII-15; A.11; V.I,4. Spokane Falls, Upper Colum- 
bia River. 

(Rosa Smith, Proc. U. 8. Nat. Mus. 1882, 347.) 


Page 697. Under Uranidea richardsoni add another “ variety ”—var. 
kumlieni (Hoy). 

The original type of U. kumlient Hoy, lately re-examined by us, has 
palatine teeth, and the ventrals I, 4. It represents, in our present 
view, a variety of U. richardsoni, possibly distinguishable from var. 
bairdi by the rather higher spinous dorsal and rather larger eye and 
mouth. The description of ‘ U. franklini,” on page 699, belongs to U. 
kumlieni, being taken from Hoy’s type. 


Page 698. To the account of Uranidea cognata may be added: Mouth 
larger than in Uranidea gobio; head 3 in length without caudal; its 
width equal to its length and half more than its height; jaws equal; 
vent a little nearer snout than insertion of caudal; second dorsal twice 
as long as first, separated from it by a space less than a line; anal be- 
ginning opposite sixth ray of dorsal; caudal 6 in total length. Under 
surface silvery gray, minutely dotted; on the sides the dots are mingled 
with crowded irregular blotches of dark brown; back and top of head 
nearly uniform dark brown, few pale spots appearing. LL. 4 inches. 
(Richardson.) 
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Page 698. After Uraaidea cognata add: 
1062 (b). UW. spilota Cope. 

Brown above, yellowish below, everywhere densely punctulate with 
darker except on the belly; dorsals, caudal, and pectorals barred; anal 
yellowish; dorsal and base of caudal with blackish spots; sides with 
large dark spots, forming sometimes seven or fewer cross-bars. Body 
rather elongate. Eye 44 in head, one-third greater than interorbital 
width. Head slightly contracted laterally, not much depressed; one 
preopercular spine (hooked upward); pectoral reaching vent and front 
of second dorsal, its rays undivided. Spinous dorsal low; anal begin- 
ning opposite fourth ray of spinous dorsal. No trace of palatine teeth. 
Lateral line incomplete. Head 31; depth 5. D. VIII-17; A.13; V.I, 
4; P.15; B.6. L.3inehes. Grand Rapids, Michigan. (Cope.) 

(Cope, Proc. Acad. Nat. Sci. Phila. 1865, 82.) 


1062 (c). U. pollicaris J. & G. 

Light olive above, blotched and spotted with black; lower part of 
sides and below light, unmarked; dorsals, pectora's, and caudal with 
series of spots. Head much depressed; snout broad and flat; profile 
straight or slightly concave from nape to tip of snout; mouth small, 
anterior; maxillary reaching vertical from front of orbit; teeth on 
vomer, none on palatines. Preopercular spine large and strong, spi- 
rally curved upwards and inwards; a single concealed point below 
this on margin of preopercle. Spinous dorsal rather low, connected 
with the long, low second dorsal by membrane; longest dorsal spine 
equalling length of snout; origin of anal under third dorsal ray; last 
ray of anal under sixteenth of dorsal; ventrals I, 4, reaching 3 distance 
to vent; pectoral rays all simple; vent midway between tip of snout 
and base of caudal. Lateral line continuous to base of caudal. No 
prickles. Head 32 in length; depth 43; eye 5§ in head. D. VII-19; 
A.13; P.17. Wake Michigan. 

(Jor. & Giib. Proc. U. 8S. Nat. Mus. 1882.) 


Page 699. Instead of the description of Uranidea franklini, given in 
the text, insert the following : 
1069. U. framktiimi (Ag.) Jor. 

Body rather short and stout; snout not very obtuse; maxillary 
reaching about to pupil; eye 4 in head, twice the interorbital space; 
preopercular spine hook-like, very acute; paired fins rather short, the 
pectorals not reaching vent; first dorsal nearly as high as second; 
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dorsals contiguous ; anal inserted under fourth ray of second dorsal ; 
caudal 6 in length; lateral line incomplete ; vent nearer base of caudal 
than tip of snout. Head 24; depth 43. D. VIII-17; A.12; V.I, 3. 
L. 3 inches. Lake Superior. (Girard.) 


Page 699. After Uranidea franklini add: 

1069 ()). U. formosa (Grd.) Jor. 
30dy slender and graceful; head small, depressed above; eyes mod- 

erate; preopercular spine short, stout, acute, curved upwards; a small 
spine below it; subopercular spine well developed. Dorsals well sepa- 
rated; anal beginning under third ray of soft dorsal; pectorals not 
reaching to posterior margin of spinous dorsal; ventrals not nearly to 
vent. Head 44. D. VIII-16; A.11; V..J, 3. .31 inches. Deep 
water in Lake Ontario. (Girard.) 

(Cottus formosus Girard, Mon. Cott. 58, 1850.) 


Page 705. To the synonymy of Cottus scorpius grenlandicus add: 

(Cottus mitchilli C. & V.iv, 188: Cottus porosus C. & V. viii, 498: Acanthocottus ocel- 
latus H. R. Storer, Bost. Journ, Nat. Hist. 1850, 253: Cottus glacialis Rich. Last Arctic 
Voyage Belch. ii, 349, 1855: Acanthocottus mucosus Ayres, Proc. Cal. Ac. Nat. Sci. 
1854, 12.) 

Page 712. A minute patch of palatine teeth is sometimes present in 
Liocottus hirundo. 


Page 726. Instead of Brachyopsis read : 


383.—-LEPTAGONUS Gill. 


(Gill, Proc. Ac. Nat. Sci. Phila. 1861, 259: type Agonus spinosissimus Kroyer = Agonua 
decagonus Bl. & Schn.) 


The species should stand as— 
a. Lower jaw projecting. (DBrachyopsis Gill.) 
1112. L. rostratus (Tiles.) J. & G. 
ALS. L. verrucosus (Lock.) J. &G 
1124. L. xyostermus J. & G. 
aa. Lower jaw included. (Leptagonus.) 


BALLS. L. decagonmus (Bl. & Schn.) J. & G. 


The following description of L. decagonus may be substituted for that 
given in the text: 

Greyish yellow, with 2 to 4 large transverse brown spots; tips of pee- 
torals and caudal blackish; a black streak through eye across preo- 
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percle. Body slender; head rather low; mouth large, subinferior, the 
snout projecting beyond it; gill-membranes free from isthmus (fide Col- 
lett in lit.); five long cirri near the angle of mouth, one of them forked ; 
a forked cirrus on lower jaw; snout longer than the large eye; the 
longest cirri about as Jong as snout; a pair of short spines on snout; 
a pair of knotty protuberances above eye, and a pair of: larger ones on 
frontal region; shields of anterior part of back each with a large keel 
ending in a spine; keels elsewhere bluntish ; plates of breast tubercle- 
like and striate; 4 shields between dorsals ; 5 before first dorsal ; 17 
before second; 12 between ventrals and anal. Pectorals slightly 
longer than head; ventrals moderate, longest in the males, the vent 
close behind them. Head 5; depth 8. D. VI-7; A. 7; Lat. 1. 40, the 


number of pores about 24, L.9 inches. Greenland to Norway. (Collett.) 
(Collett, Norske Nord-Havs Exp. 1830, 44.) 


Page 728. Agonus cataphractus. 
This species should probably be omitted as not occurring within our 
limits, the Greenland references belonging to Leptagonus decagonus. 


Page 728. The genus Bothragonus Gill here appears for the first 
time, the portion of Bull. U.S. Nat. Mus. XI, in which it was to be 
characterized having been withdrawn by the author. 


Page 733. Trigla cuculus should doubtless be omitted. It probably 
has never been taken on our coasts. 


Page 734. Instead of 1123, Prionotus punctatus read : 
1123. P. scitulus J. & G. 

For the synonymy given, substitute— 

(Prionotus punctatus Jor. & Gilb. Proc. U. S. Nat. Mus. 1878, 373, not of C. & V.; 
Jor. & Gilb. Proc. U. S. Nat. Mus. 1882, 228.) 

Page 734. After Prionotus scitulus read : 

V4: 3()). P. pumctateas (Bloch) C. & V. 

Olivaceous, with some small roundish spots; dorsal with a dark 
blotch between fifth and sixth spines; soft dorsal and caudal faintly 
barred ; pectoral with two large blackish spots near its middle above, 
besides numerous pale bars and spots. Body not very slender; pec- 
torals rather short, not reaching end of soft dorsal, slightly less than 
half length of body; free rays of pectoral slender; band of palatine 
teeth short, rather broad; maxillary 24 in head, not reaching eye; 
preorbital feebly serrated, its edge armed with two rather strong 
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spinous teeth, hooked backwards. Snout wide, the distance between 
angles of mouth scarcely less than half head; grooves between orbits 
behind not deep. Head 3; depth 4. D. X-12; A. 11; Lat. 1. 57. 
West Indies, said to range northward to our coasts, but perhaps con- 
founded with palmipes and scitulus ; the specimens here described from 
Hayana. 

(Trigla punctata Bloch, Ausl. Fische, taf. 352; C. & V. iv, 93; Giinther ii, 193.) 


Page 738. Instead of Cephalacanthus spinarella read : 
112s. C. volitams (L.) J. &G. 

The specimen to which Linneus gave the name of “ Gasterosteus 
spinarella” was said to have come from India. It is therefore more 
likely to have been a young specimen of the one of the East Indian 
species (perhaps C. orientalis C. & V.) than of the Atlantic species 


volitans. 


Page 740. After Careproctus gelatinosus add: 
1130 (5). C. reinhardii Kroyer. 

Reddish gray. Body semitransparent, covered with viscid skin. 
Head short and globular. Eye 5 to 6 in head. Caudal fin very slen- 
der, joined to the dorsal and anal; mouth nearly horizontal; lower jaw 
searcely projecting. Ventral disk little larger than eye. Pectorals 
deeply emarginate, nearly as long as head, reaching anal; the lower 
rays exserted, appearing as a series of short twisted filaments. Dis- 
tance from ventral disk to vent not more than diameter of eye; head 
with conspicuous mucous pores. Head 44; depth 53. D. 54; A. 45; 
C. 12; P. 32. Greenland to Jan Mayen. (Collett.) 


(Liparis gelatinosus Reinh. Oversigt, &c. 1844, 77, not of Pallas: Liparis (Care- 
proctus) reinhardi Kroyer, Naturh. Tidskr. i, 252, 1862; Collett, Norske Nord-Havs 
Exped. 1850, 57.) 


Page 712. According to Professor Collett, Liparis arctica Gill is a 
variety of Liparis lineata, distinguished from the latter by its uniform 
coloration only. Other varieties of this species are characterized by 
Collett (Forh. Vid. Selsk. i, 44, 1879). 


Page 746. The genus 
395 (b)._EUMICROTREMUS Gill. 


is probably worthy of adoption. Its single species may stand as— 
1144, E. spinosus (Miiller) Gill. 
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Page 749. After Gobiesox strumosus,add: 
41147 (b). G. vVirgatulus J. & G. 

Olivaceous, with paler spots and fine black dots; the whole body cov- 
ered with wavy, longitudinal lines of a light orenge color (fading in 
spirits); vertical fins dusky, somewhat barred; caudal tipped with 
yellowish. Body rather slender; cheeks prominent; mouth reaching 
front of orbit; lower jaw somewhat included; teeth above in a narrow 
band; four of the outer somewhat enlarged; incisors of lower jaw 
entire; ventral disk a little shorter than head. Eyes small, 4 in head, 
less than half the broad interorbital space. Head 3; its width 34; 
depth 6. D.10; A.8 LL. 14 inches. Pensacola, Florida. 

(Jordan & Gilbert, Proc. U. S. Nat. Mus. 1882, 293.) 


Page 751. No. 1149 (b), Batrachus pardus Goode & Bean, should 
probably be considered a distinct species. It is a deep-water form, with 
flabby skin. 

Page 751. Instead of Porichthys porosissimus read: 

1150. P. margaritatus (Rich.) J. & G. 

Omit from the synonymy Batrachus porosissimus C. & V. (a species 
from Surinam, the identity of which with our species is not proven) 
and insert (Batrachus margaritatus Richardson, Voyage Sulphur. Fishes, 
67). P. margaritatus appears to range from Lower California to Van- 
couver’s Island. ; 


Page 752. After P. margaritatus add: 
4150 (b). P. piectrodom J. & G. 

Coloration essentially as in P. margaritatus, but rather paler and 
more golden; the lines of pores and shining spots very similar. Pala- 
tines each with few teeth (4 or 5); 1 to 3 of these developed as very 
strong canines (usually much larger than the canines on vomer), which 
are strongly curved forwards and inwards (in P. margaritatus the pala- 
tine teeth are more numerous, subequal, small, much smaller than ¢a- 
nines on vomer). Head 3}; depth 52. D. II-37; A. 34; V.I,2. L.8 
inches. South Carolina to Texas. 

(Jordan & Gilbert, Proc. U. S. Nat. Mus. 1832, 291.) 


Page 757. After Chasmodes quadrifasciatus add: 
1154 (bd). C. saburree J. & G. 

Male deep olive, with dark cross-shades; numerous pale spots on the 
sides which form undulating lines converging backwards; dark stripes 
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downward and forward from eye; top of head and upper part of dorsal 
fin usually with fine black spots; spinous dorsal with a median orange 
longitudinal band; other fins mostly dusky olive. Female with about 8 
blackish cross-bands extending on the dorsal fin; the body everywhere 
with pale spots; fins all sharply barred with blackish and olive. Body 
deeper than in C. bosquianus ; the head shorter, blunter, and the mouth 
notably smaller; maxillary not reaching posterior margin of eye, its 
length 24 in head; teeth occupying about half of lower jaw; height 
of gill-slit 32 in head, its lower edge opposite third ray of pectoral. A 
minute cirrus, shorter than pupil above each eye and each nostril. 
Dorsal continuous, with slender rays, the last one joined to the caudal. 
First two rays of anal short, thick and fleshy in the males. Head 32; 
depth 3. D. XII,17; A.II,18. L.4 inches. Pensacola Bay, Florida. 
(Jordan & Gilbert, Proc. U. S. Nat. Mus. 1882, 293.) 


a 


Page 757. Instead of 1155, Isesthes gentilis read : 
1155. I. gilberti Jordan. 

From the description on page 757, erase the phrases “a blue spot on 
the dorsal in front; males with golden stripes on lower parts of head,” 
and insert “‘no sharp markings in either sex.” This species is known 
from Santa Barbara and San Diego. It may be readily distinguished 
from I. gentilis by its stiff spines and multifid orbital tentacles, as well 
as by the color. 

Instead of the synonomy, on page 758, substitute : 

(Jordan, Proc. U. 8. Nat. Mus. 1882, 349.) 


Page 758. After Isesthes gilberti add: 
1155 (0). I. gemtilis (Grd.) J. & G. 

Brown; males with the whole body closely mottled and blotched 
with darker brown, the light ground color forming reticulations around 
darker spots; dark spots close-set on head; lower part of side of 
head behind mouth with two sharply defined parallel vertical pale bars 
(said to be yellow in life); back with about 6 dusky cross-shades; a 
bluish spot on spinous dorsal in front. Female with the spots on body 
duller, the bands on head obsolete, and the spot on front of spinous 
dorsal jet black and conspicuous; fins all mottled. Body rather ro- 
bust, the head very bluntly rounded in profile. Orbital tentacle simple, 
in the male one-third length of head, in the female much smaller; gill- 
opening not extending downward to lower edge of pectorals. Dorsal 
fin continuous, its spines low and flexible. Caudal free from dorsal and 
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anal. Head 33; depth 4. D. XIII,17; A.19; L.4 inches. Monterey 
to Cape San Lucas. 

(Blennius gentilis Girard, Proc. Acad. Nat. Sci. Phila. 1854, 149: Blennius gentilis 
Giinther, iii, 217: Blennius gentilis Steind. Ichth. Beitr. v, 150, 1876; Jordan, Proc, 
U. S. Nat. Mus. 1882, 350; not Isesthes gentilis of the present work, page 757, which is 
Isesthes gilberti.) 

Page 758. After Isesthes punctatus add : 

1856 (b). I. hemtzi (LeS.) J. & G. 

Light bluish-ash, mixed with rufous, with numerous irregular black 
and rufous spots; dorsal black, with whitish spots; soft dorsal with 5 
dark bands; ventrals blackish, with pale bands; caudal with 3 or 4 
dark bands. Body little elongate; snout very short, but not vertically 
truncate; eyes above angle of mouth, placed high; gill-slit extending 
from level of base of pectoral fins to height of eye; teeth equal; dorsal 
slightly depressed in the middle; pectorals large; a short cirrus above 
each eye and a smaller one over each nostril. Depth 3% (in total). D. 
XI, 14; A.16. Charleston Harbor, South Carolina. (Le Sueur.) 

(Blennius hentz Le Sueur, Journ. Acad. Nat. Sci. Phila. iv, 363, 1825.) 


2£56 (c). I. iomthas J. & G. 

Clear olive-green with traces of darker bars, everywhere densely 
freckled with small round blackish spots, smaller than the pupil, these 
very small on sides of head; a golden area behind eye, followed by a 
blackish crescent; two dark bars separated by a yellowish area below 
eye; fins all olive-green. Body ratherdeep. Head short, but less blunt 
than in J. punctatus. Mouth small, the maxillary scarcely reaching 
eye; teeth subequal; orbital cirrus low, scarcely longer than nasal 
cirrus, which is about as long as pupil. Giil-slit half head, its lower 
edge just below middle of pectoral. Dorsal continuous, its spines low 
and not very stiff; its soft rays free from caudal. Head 4; depth 
34. D. XII,14; A.16. Pensacola Bay. 

(Jordan & Gilbert, Proc. U. S. Nat. Mus. 1882, 299.) 


2456 (d). I. scrutator J. &G. 

Deep olive-green, nearly uniform; a golden blotch behind eye, fol- 
lowed by a dark crescent; two dark bars separated by a yellowish area 
below eye; fins plain dusky greenish. Body rather deep, compressed; 
head short, very blunt; mouth very small; teeth subequal; orbital 
cirri very long, reaching front of dorsal, about half length of head; 
gill-slit 24 in head, its lower edge just below middle of pectoral. 
Dorsal scarcely emarginate, its spines stiff; the soft rays slightly joined 


apehee semana 
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to caudal; pectoral as long as head. Head 34; depth 34. D. XII, 
14; A.18. South Carolina to Texas. 
(Jordan & Gilbert, Proc. U. S. Nat. Mus. 1882, 300.) 


Page 759. After Blennius fucorum add: 
1159 (b). B. stearmsi J. & G. 

Light greenish olive, with irregular dark bars extending on the fins; 
skin finely punctate; spinous dorsal and anal dusky. Body compara- 
tively elongate, compressed; snout short and blunt; the profile mod- 
erately decurved ; mouth large, oblique, the jaws equal, the maxillary 
reaching slightly beyond middle of orbit, 24 in head; teeth $$; both 
jaws with strong curved canines posteriorly ; eye moderate, equal to 
snout, 43 in head; supraorbital tentacle forked near the base, as long as 
snout and orbit; no nuchal filament; gill-membranes nearly free from 
isthmus, forming a broad fold acress it. Dorsal high, continuous, its 
spines subequal, very slender, the highest half head; caudal distinct, 14 
in head; ventrals not quite reaching vent. Head3t; depth 43. D. XI, 
18; A. I, 21. Pensacola, Florida. . 


(Jordan & Gilbert, Proc. U. S. Nat. Mus. 1882, 300.) 


31159 (c). B. favesus Goode & Bean. 

Brownish, finely reticulated; a series of bluish blotches on sides; 
front and sides of head and base of pect6ral with a very distinct honey- 
comb-like net-work of blue lines around hexagonal interspaces; top of 
head with small oblong blue spots; a black ocellated spot between 
first and second spines of dorsal; anal with oblique blue streaks. Body 
elongate, compressed; anterior profile moderately decurved. Mouth 
large, the maxillary reaching posterior border of orbit; each jaw with 
curved posterior canines. Supraocular cirrus very long and slender, 
trifid to the base, the main branch nearly as long as head; no nuchal 
cirrus. Gill-membranes forming a rather narrow fold across isthmus. 
Dorsal low, continuous, the spines very slender and flexible; the last 
soft ray slightly joined to candal. Head 3%; depth 43. D. XII, 18; A. 
If, 20. Garden Key, Florida. 

(Goode & Bean, Proc. U. S. Nat. Mus. 1882, 416.) 


1259 (d). B. asterias Goode & Bean. 

Olivaceous, with about 6 dark cross-bars, which extend on the dorsal 
fin; anal and posterior half of body with numerous round, whitish, 
stellate spots, probably blue in life; bluish streaks from eye across the 
cheeks; fins vaguely marked. Body moderately elongate, compressed, 

Bull. Nat. Mus. No. 16——61 
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the head very blunt and deep, almost as deep as long; its anterior pro- 
tile straight and nearly vertical. Mouth moderate, the maxillary reach- 
ing past front of eye, 3 in head; lower jaw with 2 short, stoutish, poste- 
rior canines; upper jaw without canines. Supraocular cirri small, 
fringed, about as long as pupil. Nape witha longitudinal dermal crest 
reaching to front of dorsal, provided with a series of about 20 filaments, 
the longest about as long astheeye. Gill-membranes forming a broad 
fold across the isthmus. Dorsal rather low, nearly continuous, begin- 
ning on the nape in front of the preopercle; spines all slender and 
flexible, the longest 2 length of head. Caudal free from dorsal and 
anal. Head 4; depth 4. D. XI,16; A.19. Garden Key, Florida. 
(Goode & Bean, Proc. U. S. Nat. Mus, 1882, 416.) 


Page 763. In Clinus evides, as in Heterostichus rostratus, the inner 
edge of the sboulder-girdle is armed with an upturned, spine-like hook, 
not found in any other of our species. This character seems to exist 
in typical species of Clinus, and in Cristiceps, but not in Labrosomus or 


Cremnobates. 


Page 764. After Oremnobates integripinnis add: 
aca. Dorsal fins separate, the anterior highest. 
BAGG (b). C. marmoratuas Steindachner. 

Golden brown, marbled with grayish brown; two faint brown cross- 
bands on head; six on body, the latter extending on dorsal and anal; 
lower side of head, pectorals, ventrals, and caudal with numerous narrow 
dark cross-bands; dorsal with two small sky-blue ocellated spots, sur- 
rounded by black in the two posterior dark cross-bands. Body com- 
paratively deep, compressed, the back somewhat arched; head pointed ; 
mouth large, the maxillary extending to behind the eye, more than 
half length of head; opercle with a sharp spine; jaws equal; teeth 
pointed, iv narrow bands, the outer larger; vomerine teeth in one row ; 
supraocular tentacle small, about as large as nuchai tentacle; no nasal 
tentacle. Pectoral a little shorter than head. Dorsals separate, the 
second spine of first dorsal 3 length of head, higher than second dorsal, 
the spines of which are about half head. Head 42; depth 4%. D. 
III-XXVI, 1; A. II, 20; Lat. 1. 38. L. 23 inches. (Steindackner.) 
Florida Keys (Bean) to Cuba. 

(Steindachner, Ichth. Beitr. v, 174, pl. xii, f. 6, 1876.) 

Page 774. No. 1181 should stand as 
LESH. C. violaceus Grd., instead of ‘‘(Ayres) Grd.” 
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Page 793. Atiter Ophidium holbrooki (which will probably be found to 
be identical with O. josephi) add: 
R220 (b). O. graéisi Pocey. 

Pale olive (fins without dark edging ?). Head small, not very blunt; 
snout 43 in head; eye 34; mouth oblique, the maxillary 2 in head, reach- 
ing to posterior border of pupil; teeth small, in narrow bands, few on 
vomer and palatines; head naked; snout without spine; gill-rakers 
rather long and strong, 4 below angle of arch; opercle without spine; 
occiput nearly midway between origin of dorsal and front of eye. Air- 
bladder long and slender, tapering backwards. Head 43; depth 7. 
Cuba to West Florida. 

(? Poey, Memorias Cuba, ii, 455, 1860; Jor. & Gilb. Proc. U. 8. Nat. Mus. 1882, 301.) 

Page 794. After Ophidium profundorum add : 

433 ()).—_GENWPTERUWS Philippi. 
(Philippi, Wiegmann’s Archiv. 1857, 268: type Genypterus nigricans Philippi = Conger 
chilensis Guichenot. ) 

As here understood, this genus differs from Ophidium chiefly in the 


presence of a sharp spine on the ope:cle; most of the species have some 
of the palatine teeth enlarged. (yevus, chin; zrtepoy, fin.) 


a. Palatine teeth small. 


1223 (b). G. omostigma J. & G. 

Light olive, mottled with darker; fins with broad black edging; a 
large round, intensely black spot at the shoulder, rather larger than 
pupil; upper half of eye black. Body rather short, tapering rapidly 
backward from the occiput; snout blunt; mouth horizontal; lower jaw 
included; maxillary not quite reaching posterior border of orbit, 1{ in 
head; teeth in jaws in broad bands; teeth on vomer and palatines quite 
small; eye much longer than snout, 3 in head; opercle ending in a 
strong spine; gill-rakers very small, 4 below angle of arch. Ventrals 
half length of head; scales minute, imbedded, irregularly arranged ; no 
evident pseudobranchie. Air-bladder short, thick, with a large pos- 
terior foramen. Head 44; depth 6. L.34inches. Deep water off Pen- 
sacola, Florida. 

(Jordan & Gilbert, Proc. U. S. Nat. Mus. 1882, 301.) 


Page 796. For Halias Ayres read Brosmophycis Gill. The former 
name is said to be preoccupied. 
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Page 810: i 
Famity 120 (6) —CHIASMODONTID AS. 


We are indebted to Professor Gill for the following note on the re- 
lationships of Chiasmodon: 

“The genus Chiasmodon has no affinity with the Gadida, but is nearly 
related to some forms included by Dr. Giinther in the heterogeneous 
group designated as the family Trachinide. It should apparently be 
isolated as the type of a peculiar family, which may be provisionally 
detined as follows: 

‘‘ Acanthopterygians with a short first dorsal of slender spines; a 
long second dorsal and anal; ventrals normal (I, 5) and thoracic; mouth 
very deeply cleft; upper jaw not protractile, covered by an integument 
in common with the snout anteriorly; the opercular apparatus very ob- 
lique and reduced. 

‘‘This family is perhaps as nearly allied to the Chenichthyide as to 
any other.” (¢Gill MSS.) 


Page 816. Instead of Citharichthys aramaca read : 
1256. C. paetulus (Goode & Bean) J. & G. 


Instead of the synonymy in the text read: 
(Hemirhombus petulus Goode & Bean, Proc. U. 8. Nat. Mus. Phila. 1882, 414.) 


The known specimens are from Pensacola, Florida. 


After Citharichthys petulus add: 
8256 (b). C. ocellatus (Poey) J. & G. 

Light brownish; head, body, and fins everywhere finely mottled and 
blotched with whitish and dusky. Body moderately elongate. Mouth 
small, very oblique, the maxillary extending to opposite middle of eye, 
its length 24 in head. Teeth rather small, unequal, some of the upper 
almost canine-like, in two rows above and one below; eye 4 in head; 
interorbital area rather broad, concave, its width % length of eye. Dorsal 
rather low, its anterior rays beginning on right (blind) side. Caudal 
rounded, its length # head; left pectoral filamentous, nearly as long as 
head. Ventrals short, the left ventral on abdominal ridge. Lateral 
line without curve. Accessory scales greatly developed (as in the 
genus Platophrys, which this species much resembles). Head 3%; depth 
21, D. 88; A. 70; Lat. 1. about 60 (pores of blind side). 


(Hippoglossus ocellatus Poey, Mem. Cuba, ii, 314, 1860: Hemirhombus ocellatus Poey, 
Syn. Pise. Cub, 407:? Hemirhombus aramaca Giinther, iv, 422.) 
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Page 817. After Citharichthys sordidus add: 
1257 (v0). C. stigmmzeus J. & G. 

Olivaceous, the scales darker edged; fins dusky; all the vertical fins 
with a small round inky spot near the middle of each seventh to tenth 
ray. Body rather deep, strongly compressed; caudal peduncle short 
and deep; mouth moderate, the maxillary 2? in head, reaching past 
front of pupil; teeth very slender, rather long, uniserial, about 4° on 
each side. Eyes large, separated by a sharp, scaleless ridge; gill-rakers 
moderate. Fins moderate; caudal about as long as head ; pectoral 12 in 
head. Head 33; depth 22. D. 87; A. 68; Lat. 1. 54 (pores). Santa 
Barbara, California. 

(Jordan & Gilbert, Proc. U. 8. Nat. Mus. 1882.) 


Page 841. After Monolene sessilicauda add: 


463 (b).—_BZEOSTOMA Bean. 
(Bean, Proc. U. S. Nat. Mus. 1882, 413: type Baiostoma brachialis Bean.) 

This genus is distinguished from Achirus by the presence of a pecto- 
ral fin on the eyed side. From the European genus Monochir it differs 
in having the right ventral connate with the anal. (facos, small; ozéza, 
mouth.) 


1298 ()). B. brachiale Bean. 

Grayish, with 5 or 6 faint dark vertical lines, and with a few scattered 
white spots, the largest nearly as large as eye; blind side whitish. 
Pectoral of right side present, of several rays, 2 length of head; right 
ventral of 5 rays, continuous with anal. Scales of nape, chin, and breast, 
much enlarged and spinulose. Interorbital width half eye. Caudal as 
long as head. Head more than 3; depth nearly half of total length. 
D. 47; A. 35. South Florida. (Bean.) 

(Bean, Proc. U. S. Nat. Mus. 1882, 413.) 


Page 845. The type of Plerophrynoides is Lophius histrio Linn., not 
Chironectes bougainvillit as stated in the text. 


Page 8535. After Ostracium trigonum add: 
1316 ()). ©. triquetrum L. 

Dusky, closely covered with round dark spots. Body three-angled, 
the angles rather sharp. No spines anywhere. Carapace closed be- 
hind dorsal. Snout somewhat concave in profile. Supraocular ridges 
prominent, the space between them concave. Head 4; depth 2+. D. 


10; A. 10; Lat. 1.9. West Indies, north to Pensacola. 
(Ostracion triqueter L. Syst. Nat.; Giinther, viii, 256.) 
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Page 856. Instead of Monacanthus broccus read: 
1322. Mi. hispiduas (Linn.) J. &G. 
( Balistes hispidus Linn. Syst. Nat.) 


Page 861. After Tetrodon turgidus add: 
1322 (b). VT. mephelus Goode & Bean. 

Very close to T. turgidus, of which it is the southern representative. 
Back and sides with pale spots, which are often surrounded by dark 
reticulations ; dark bars on sides fainter than in T. turgidus, the axillary 
bar scarcely darker than the others. Spines of upper parts much larger, 
farther apart, and more distinctly stellate, than in 7. turgidus, ceasing 
opposite front of dorsal and vent; less than 40 in a series from eye to 
dorsal. Dorsal rather larger than in 7. turgidus. D.8; A.6. Georgia 
to Texas; very abundant. Perhaps a variety of 7. turgidus, but thus 
far readily distinguishable. 

(Goode & Bean, Proc. U. S. Nat Mus. 1882, 412.) 


Page 863. Instead of Diodon novemmaculatus read : 
13.6. D. liturosus Shaw. 
(Shaw, General Zodlogy, v, pt. 2, 436, 1804; after Lacépéde.) 


Page 864. After Chilomycterus geometricus add: 
4337 (c). C. reticulatus (L.) Gthr. 

Body and fins mostly covered with small round black spots; a large 
black blotch before and around dorsal; another on each side above gill- 
opening and pectoral. Spines short, compressed, the anterior root flat, 
much longer than the other roots except anteriorly; supraocular cirrus 
well developed. Head 22; depth 22. D.12; A. 12. West Indies, 
north to Florida Reefs. 


(Diodon reticulatus L. Syst. Nat. ; Giinther, viii, 313.) 
Page 865. After Mola rotunda add: 


487.—-RANZANEA Nardo. 


(Nardo, Ann. Sci. Regn. Lombard. Venet. 105, x, 1840: type Teirodon truncatus Retz.) 

Body oblong, the depth about half the height; skin smooth, tes- 
sellated, divided into small hexagonal scutella; otherwise essentially 
as in Mola. (Dedicated to A. Camillo Ranzani.) 


1340. R. trumcata (Retzius) Nardo. 
Snout straight, the mouth being on the level of the eye; caudal 
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very short, its base straight, slightly oblique. Size much less than 
that of Mola rotunda. Pelagic; occasional off our Atlantic coast. 

(Tetrodon truncatus Retz. Vet. Ak. Nya Handl. vi, 2, 116: Orthagoriscus oblongus 
Bloch & Schn, 1801, 511: Orthagoriscus truncatus Giinther, viii, 319.) 


Page 6: 
Famity BDELLOSTOMATID. 
The genera Heptatrema and Polistotrema may be recognized as con- 
stituting a family (Bdellostomide Gill) distinct from Mywxinide. 


Page 12. We are indebted to Professor Gill for the following outline 
of a proposed subdivision of the Squali. 

The existing Squali appear to be naturally divisible into four subor- 
ders, which differ, so far at least as the first three are concerned, in 
many important respects. They may be briefly diagnosed as follows: 


I. OPISTHARTHRI or CYCLOSPONDYLI. 


Squali with the palato-quadrate apparatus articulated or connected with the post- 
orbital processes of the skuil; the mouth inferior; branchial apertures in increased 
nuraber (6 or7); only one dorsal fin. The Notidanide alone exhibit these peculiarities 
in the existing fauna. 


II. PROARTHRI or ACRODONTA. 


Squali with the palato-quadrate apparatus articulated by an extensive surface with 
[ u 

the preorbital region of the skull; the mouth subterminal and the forehead decliveous. 
The Heterodontide are the only living representatives. 


Ill. ANARTHRI or GALEI. 


Squali with the palato-quadrate apparatus not articulated with the skull; the den- 
tizgerous portions moderately developed; the mouth inferior. All the living sharks 
except the Squatinide, Heterodontidw, and Notidanide belong to this suborder. 


IV. RHINA. 


Squali with the palato-quadrate apparatus not articulated with the skull; the den- 
tigerous portion advanced forwards; the mouth terminal; and the pectorals with en- 
larged anterior basal lobes which are separated by notch-like spaces from the branchial 
region, The family of Squatinida is the only existing family of this suborder. 


Page 22, etc. The following brief “key” will perhaps facilitate the 
identification of the species of Carcharias, which are at present known 
from our Atlantic coast: 


a. First dorsal far behind pectoral. (Carcharias)..........---. .e-00+ seos0> GLAUCUS 
aa. First dorsal close behind pectoral. 
b. Upper teeth oblique, deeply notched on outer margin. (Platypodon Gill.) 
OBSCURUS., 
bb. Upper teeth triangular, suberect, scarcely notched on outer margin. (Lulamia 
Gill. ) 
ce. Snout moderate, its length, from mouth, about equal to breadth of mouth. 
C@&RULEUS. 
ec. Snout very short, its length much less than breadth of mouth....PLATYODON. 
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Page 156. Professor Hay (Proc. U. 8. Nat. Mus. 1882) distinguishes 
Hybognathus argyritis from the less common H. nuchalis by the follow- 
ing characters: 

a. Eye small, shorter than snout; mouth small, horizontal, the lower jaw short and 
included; suborbitals broad, the anterior suborbital twice as long as wide; intes- 
tinal*canali7 tod0Mimes length: of body eaes-e-seeee eee oe ene eee NUCHALIS. 

aa. Eye large, longer than snout; mouth small, oblique, the jaws equal; suborbitals 


very narrow, the anterior thrice as long as broad; intestinal canal 4} to 7$ times 
length: of; Ody = i55.28 sees he son pose ee eee et at toe ane eee ARGYRITIS. 


Page 160. After Hyborhynchus superciliosus add: 


$0 (b).—_TIRODON Hay. 


(Hay, Proc. U. &. Nat. Mus. 1882: type Tirodon amnigenus Hay.) 

Pharyngeal teeth 2, 4-4, 2, compressed, not hooked, and with a broad 
grinding surface; lower pharnygeal bones broad, sharply curved. 
Otherwise as in Hybognathus. (reypw, to wear away; ddvdc, tooth.) 


B94 (b>). W. amamigemus Hay. 

Yellowish green, silvery below; upper parts dotted with black; these 
dots forming posteriorly a dark streak alung lateral line, and one along 
each side of anal; fins pale. Form and appearance of Hybognathus 
argyritis. Jaws thin, the lower slightly included; mouth small, rather 
oblique, the maxillary not reaching front of eye; eye 3 in head, equal to 
snout. Lateral line decurved, complete. Dorsal inserted slightly before 
ventrals, a little nearer base of caudal than snout; anal small. Head 33; 
D. 8; A. 7; scales 5-38-3. Teeth 2, 4-4, 2, formed as in Hybognathus. 
Intestinal canal 34 times length of body. lL. 14 inches. Pearl River, 
Mississippi. (Hay.) 

(Hay, Proc. U. S. Nat. Mus. 1882.) 


Page 261. Under Elops saurus the gular plate is about 3 times as 
long as broad. 


Page 296. In Hyphalonedrus chalybeius the interorbital width is one- 
fourth the eye, not ‘4 times.” 


Page 297. Coregonus couesi is identical with Coregonus williamsoni, 
and may be suppressed. 


Page 318. Salvelinus naresi seems to be indistinguishable from Salve- 
linus oquassa. It may therefore be erased. 
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Page 356. Gymnothorax Bloch & Schneider, is properly a synonym of 
Murena. The oldest tenable name for the subgenus, called in the text 
‘* Gymnothorax,” seems to be Sidera* Kaup. 


Page 358 (899). The type of the genus Ophichthys Ahl is, according 
to Poey, Murena annulata Ahl, which is a species of Pisodontophis. 
Genus 170 must therefore stand as Murenopsis Le Sueur, and 170 (b) as 
Ophichthys All. 


Page 362. Instead of Conger read: 
174.—LEPTOCEPHALUS Gmelin. 


The two species may stand as 588, L. conger (L.) J. & G. and 588 (b), 
L. caudicula (Bean) J. & G. 


Page 406. We are indebted to Mr. Joseph Swain for the following 
key to the species of Menidia: 
a. Seales more or less laciniate; soft dorsal and anal scaly. 
b. Anal rays J, 14 to I, 18; D. V-I, 7; Lat. 1. 48; dark points on scales of back, 
fOLMIN SAH oOMbeoCishineh sueaks joo sae anes oe eee Sone eines VAGRANS. 
COseAN Moray Sele e OLbOnl 2 lee D)= Vi— le Or ee) Muah. led. ce. eee oe teeta <r LACINIATA. 
aa. Scales entire; soft dorsal and anal naked. 
ce. Anal fin rather short, its rays I, 15 to I, 18; depth about 5 in length. 
Ge MOD OTSA TAY SEV Mend 22 eee acme ny tem clas aio tepnctom cin ss coies) <leeid cise. BERYLLINA. 
dd. Dorsal rays 1V-I, 8 or I, 9. 
e. Scales rather small; Lat. 1. 47; origin of spinous dorsal midway between 


front of eye, and base of caudal above.-._.... .-..-..-----..---. AUDENS. 
ee. Scales large; Lat. 1.38; origin of spinous dorsal midway between tip of 
snout and upper base of caudal. -----3-.---- = 2/2226 conse: PENINSUL 


ec. Anal fin rather long, its rays I, 22 to I, 25. 
f. Body rather deep, compressed, its depth 5 in length; head 4%; teeth 
TAUNSIY SILOM sae se ages Hisar encima sas steciee Sea e is cice cis ans pes Boscl. 
Sf. Body elongate, its depth 6 in length; head 5....-.....----..-.- NOTATA. 


Page 413. The species of Polynemus have three anal spines. 
Page 416. After Hcheneis naucrates add: 


206 (b).—_PHTHIRICHTHYS Gill. 


(Gill, Proc. Ac. Nat. Sci. Phila. 1882, 239: type Lcheneis lineata Menzies.) 
Dorsal lamin only 10; palatines with sharp teeth; otherwise as in 
Echeneis proper. (gzip, a louse; tybs, a fish.) 


657 (b). P. limeatus (Menzies) Gill. 
Disk twice as long as broad, its length 44 in body; lower jaw very 
narrow, much projecting. Head 5 in length. Body blackish, with two 





sidus, a star, from the stellate spots in the typical species. ) 
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whitish lateral bands; all the fins white-margined. D. X-33; A. 33. 
Tropical seas, north to South Carolina. 


(Echeneis lineata Menzies, Trans. Linn. Soc. Lond. i, 167, 1791: Echeneis tropica Eu- 
phrasen, Nya Handl. 1791, 317; Echeneis lineata Giinther, ii, 382: Echeneis apicalis and 
sphyranarum Poey, Mem. Cuba, ii, 254, 255.) 


Page 433. The identification of the species of Caranx may be facili- 
tated by the following key, which may be substituted for the analysis 
given in the text: 


a. Rays of soft dorsal I, 23 to I, 27; teeth subequal, or the outer a little enlarged. 
b. Shoulder-girdle below with a fleshy projection, in front of which is a cross- 
furrow; body elongate; depth 34 in length. (Trachurops Gill.) 
CRUMENOPHTHALMUS. 
bb. Shoulder-girdle without peculiar appendage. 
c. Maxillary broad; dorsal and anal usually more or less elevated anteriorly,, or 
faleate; head large, more than 4 length. 
d. Seutes 40 to 50. (Paratractus Gill.) 
e. Pectoral little longer than head; depth 3 in length.-..-.....---. CHRYSUS.* 
ee. Pectoral considerably longer than head; depth 3} in length..-CABALLUS. 
dd. Scutes (developed) about 30. (Carangoides Bleeker. ) 
f. Length of pectoral equal to depth of body, which is 3 in length-...Crt. 
ff. Length of pectoral less than depth of body, which is 24 in length. 
GYOun gO Cb?) Meee arse eisceia, rice cis oa See estas seer eee BEANI. 
cc. Maxillary very narrow; dorsal and anal scarcely elevated in front; head small, 
not one-fourth length of body; lateral line very strongly arched; scutes 
aboutio0:(Carangops Gill) ea. eae eee AMBLYRHYNCHUS. 
aa. Rays of soft dorsal I, 20 to I, 22; body deep; teeth of the outer row enlarged, 
sometimes forming feeble canines; scutes 30 to 35. (Caranxz.t) 


g. Breast entirely scaly; opercular spot very small --........-..- FALLAX. 
gg. Breast naked, except a small median area; opercular spot large. 
Hippos. 


Page 443. No, 699 should be— 

699. VT. giaucus (Bloch) C. & V. 

(Cheetodon glaucus Bloch, Ichth. vi, 76, pl. 210.) 

Page 489. After Ammocrypta pellucida add: 

762 (b) A. vivax Hay. 

Pellucid; sides with 10 dusky blotches, most distinet posteriorly; 14 
similar blotches along back; top of head speckled; fins with a few 
dots. Form of A. pellucida. Maxillaries reaching front of orbit; teeth 
rather weak; eye 33 in head, equal to snout; cheeks and opercles scaly. 
Body covered with small, strongly ctenoid scales, except the regions 
immediately before and behind bases of paired fins. Spinous and soft 





*Scomber crysos Mitchill, Trans. Lit. & Phil. Soe. N. Y. I, 424, 1815= Caranax pis- 
quetus C. & V. 

t= Carangus Girard. The proper type of Caranx is Scomber carangus Bloch= Scom- 
ber hippos L. The word Caranx (Carangue) is a corruption of the Portuguese name 
Acarawna. 
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dorsals about equal, their longest rays half head, about equal to the in- 
terspace between them. Anal short and high, half higher than long, 
its base not quite half head, its spine weak; pectorals and ventrals 
reaching a point midway between base of pectorals and anal. Head 4; 
depth 7. D. XI-10; A. I, 9; scales 6-65-10. L.1Z inches. Pearl River, 
Mississippi. (Hay.) 

(Hay, Proc. U. 8S. Nat. Mus. 1882.) 

Page 490. After [oa vitrea add: 
764 (b). I. vigilis Hay. 

Pellucid, with about 10 quadrate dark blotches along the back and 
as many along lateral line, the last 4 or 5 of these largest; a small dis- 
tinct black spot at base of caudal; head dusky above, its sides plain. 
Body slender, the caudal peduncle deep and compressed, twice as long 
as deep. Head long, pointed; mouth large, the jaws equal, the maxil- 
laries reaching front of pupil; teeth recurved ; opercular spine well de- 
veloped. Head naked; eye large, 3 in head, longer than snout. YP or- 
sal fins similar, longer than high; anal longer than high, somewhat 
smaller than second dorsal, its spines slender, half as long as soft rays. 
Posterior portion of body densely sealed; anterior portion apparently 
with a few scales above lateral line, none below; lateral line not de- 
veloped on the last 5or6 scales. Head 33; depth 6. D.X—12; A. I, 
10; Lat. 1. about 60. LL. 14 inches. Pearl River, Mississippi. (Hay.) 

(Hay, Proc. U. S. Nat. Mus. 1882.) 


Page 494, Vaillantia chlorosoma is identical with V. camura. 
5 . 


Page 544. Instead of Priacanthus macrophthalmus read: 
858. P. arematus C. & V. 

(Cuv. & Val. iii, 101, 1829. The original Anthias macrophthalmus Bloch. is a different 
species. ) 

Page 549. Lutjanus blackfordi, the Red Snapper, seems to be identi- 
cal with L. campechianus. Tt ranges southward to Aspinwall. 


Pages 534, 553. The Perea formosa of Linn. is the Serranus fascicu- 
laris of C. & V., and not the Diabasis formosus of the text. The former 
should, tnerefore, stand as Serranus formosus (.) J. & G. and the latter 
as Diabasis plumieri* (Lac.) J. & G. 


Page 538 (918). The description of Trisotropis brunneus, on page 538, 
should be canceled, the species not being known from our coast. To 








* Labrus plumieri Lacépede, Hist. Nat. Poiss. iii, 480, 1802. _ 
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the description of our species, T. stomias G. & B., on page 918, add: 
Head 3; depth 4; Lat. 1. about 140. Body rather slender, compressed. 
Scales smooth, with many accessory scales. 


Page 557. The second interspinal bone of the anal is enlarged and pen- 
shaped in the species of Stenotomus and Calamus. It is normal, and not 
pen-shaped, in the typical species of the groups called Pagrus, Sparus 
(Chrysophrys), Pagellus, as well as in Diplodus, Archosargus, and Lagodon. 


Page 557 (929). Our suggestion, on page 929, that Argyrops Sw. 
should be substituted for Stenotomus,is premature. The species called 
Argyrops (spinifer, ehrenbergi, auriga) bear a strong resemblance to 
Stenotomus caprinus, and according to Steindachner (Beitr. zur Kenntn. 
Fische Afrika’s, ii, 3, 4, 1882) their anterior teeth are somewhat com- 
pressed. Professor Doderlein has, however, published (Giorn. Scienz. 
Nat. Econ. Palermo, xiv, 1879) photographs of the dentition of Pagrus 
ehrenbergi C. & V., from which it appears that these teeth are really 
robust canines and not incisors. Dr. H. E. Sauvage, who has kindly 
examined the specimens of “ Pagrus spinifer” in the Paris Museum, 
has lately informed us that the dentition of this species is essentially 
that of Sparus pagrus, and different from that of Stenotomus. 


Page 559. The description in the text of Diplodus caudimacula was 
drawn from young specimens of D. holbrooki, which may, however, prove 
to be scarcely distinct from the true caudimacula of Cuba. 


Page 560. Instead of Pimelepterus read: 


289.—CWYPHOSUS Lacépéde. 


(Kyphosus Lac. Hist. Nat. Poiss. iii, 115, 1802: type Kyphosus bigibbus Lac. xvu@os, 
gibbous. ) 


887. C. bosqui (Lac.) J. & G. 


Page 630. Instead of Philypnus read: 
339.—_-GOBIOMORWS Lacépede. 
(Lacépede, Hist. Nat. Poiss. ii, 589, 1800: type Gobiomorus dormitor Lac. = Platyceph- 
alus dormitator Bl. & Schn. 1801: Gobius; Oopos, adjoining. Gobiomoroidcs 
Lac. is not a synonym of Lleotris. ) 
Page 882. Instead of Paralichthys ophryas read: 
1265. P. ecelMaris (Dek.) J. & G. 
Cape Cod to Florida; generally common. 


(Platessa ocellaris Dekay, New York Fauna, Fishes, 1842, 300: Pseudorhombus ocellaris 
Giinther, iv, 430.) 
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Page 426. The dorsals in Scomberomorus concolor are contiguous, as 
in S. maculatus. 


Page 438. Under No. 692, for “Akerly” read “ Mitchill.” 


Page 447. Instead of Oligoplites occidentalis read, 707. O. sawrus (Bl. 
& Schn.) J. & G. (= Scomber saurus Bl. & Schn. 32). The original Gas- 
terosteus occidentalis L. (Syst. Nat. Ed. X) is not this fish, and is uniden- 
tifiable. 


Page 519. Pecilichthys butlerianus is identical with P. barratti. 


Page 534. Instead of Serranus trifurcus read, 837. S. philadelphicus 
(L.) J. & G. (= Perca philadelphica L. Syst. Nat. Ed. X). 


Page 539 (918). Nos. 847 and 850 (ce) should apparently stand as Epi- 
nephelus impetiginosus (Miiller & Troschel) Poey, and as Hpinephelus 
apua (Bloch) Goode & Bean, respectively. The prior names punctatus, 
atlanticus, and guttatus are of very doubtful application. 


Page 553 (924). Instead of Diabasis chrysopterus read, 873. D. aurolin- 
eatus (C.& V.) J.& G. The original Perca chrysoptera L. is some other 
fish, probably unidentifiable. 


Page 603 (936). No. 946 (P. radiatus of the text) should stand as 
Platyglossus cyanostigma (C. & V.) Gthr., while No. 947 (bivittatus) 
should be P. radiatus (L.) J. & G. The latter species is the original 
Sparus radiatus L. 


Page 605. Instead of Xyrichthys vermiculatus read, 951. X. lineatus 
(Gmel.) J. & G. (Coryphena lineata Gmelin, Syst. Nat. 1195). No. 952. 
X. lineatus C. & V. should be omitted, as not found on our coasts. 


Page 616. Under Pomacanthus arcuatus read: 
D. X, 29; 65 scales between scapula and caudal; 85 to 90 in a series 
above lateral line. 


Page 699. The “ Northern variety” of Icelus notospilotus seems to be 
a distinct species—I. fenestralis Jor. & Gilb. It has a small pore behind 
fourth gill. ; 


Page 916. The generic name Brachyrhinus is preoccupied. For it 
may be substituted: 


273 (b). PARANTHIAS Guichénot. 


(Guichénot, Ann, Soc. Linn, Maine-et-Loire, x, 1868: type Serranus furcifer C. & V.) 
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Page 945. To the account of Gobius enceomus add: 
Head 4; depth 53. D. VI-11; A. 12; Lat. 1. 37. 


Page 104. Instead of Amiurus catus read, 98. A. nebulosus (Le 8.) Gill. 
The Silurus catus L. is not this fish, and is not identifiable. 


Page 358 (899, 969). The proper type of the genus Ophichthys Ahl. 
(De Murena et Ophichtho 1789) is Murena ophis L. The name Ophichthys 
should therefore be used as on page 308, for the species with sharp 
teeth. Those with granular teeth (Pisodontophis Kaup) should be 
called Ophisurus (Lacépede, i, 195, 1800: type O. ophis Lac., nec L.). 
Our species suould stand as, 584 (b). Ophisurus acuminatus (Gronow) 
J.& G. 


Page 440. The caudal peduncle in ‘“ Selene” setipinnis is armed as in 
Caranx, but more feebly. 


Page 442. Instead of Trachynotus ovatus read, 697. T. rhomboides 
(Bloch) C. & V. (= Chetodon rhomboides Bloch, Ichthyol. pl. 209.) 
The true 7. ovatus, from the Hast Indies, is thought by Liitken to be 
specifically different. 


Page 532* No. 835 may stand as Polyprion cernium Val. Epineph- 
elus oxygeneios is said to be a species of Oligorus. 


Page 736. Instead of Prionotus evolans read, 1126. P. sarritor Jor. & 
Gilb.; and instead of subsp. lineatus read, 1126 (b). P. strigatus C. & V. 
Trigla evolans L. is not identifiable, and Trigla lineata Mitchill was an 
erroneous identification oF T. lineata Bloch. 


-* The corrections Hiabehiea. on this page and the preceding have not been intro- 
duced into the table of contents. 
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